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Abstract 
The purpose of this doctoral thesis was to explore the basic dimensions of self-
regulated learning (SRL) in higher education (HE) and to discover how students 
differ in SRL. The differences in SRL were examined on terms of SRL profiles 
and between discipline and gender groups. In addition, the relationship between 
self-regulated learning and academic achievement was investigated. It was exam-
ined how SRL measured in the first study years predicted later learning outcomes 
of students in terms of cumulative GPA and study progress. Secondly, academic 
achievement was explored by finding out how SRL is related to active learning 
and achievement of professional competencies in teacher education. For this doc-
toral thesis Paul Pintrich’s (2000a) General Model of SRL was used as a theoret-
ical framework. 
This thesis is based on three original published studies. The IQ Learn online 
instrument measuring multidimensional SRL in HE was used for data collection 
concerning SRL in the original studies. Same data (N = 1248) were used to explore 
SRL differences in Study I and SRL profiles and interrelation between SRL and 
academic achievement in Study II. Study III examined how student teachers (N = 
422) with different SRL profiles benefited from active learning to achieve profes-
sional competencies. Statistical research methods were used for the data analysis 
in this doctoral thesis. In addition to the three original studies, second-order anal-
yses were conducted and reported in the summary of this thesis. 
The analyses within the Studies II and III and the second-order factor analyses 
showed consistent features in HE students’ SRL, which was composed of three 
basic components such as Resource management strategies, Advanced learning 
strategies, and Self-efficacy beliefs. Even though, HE students’ SRL was found to 
include also other important motivational and regulation components, and cogni-
tive learning strategies.  
In Studies II and III, a total of five different SRL profiles were identified. The 
students with a profile Excellent in SRL had high self-efficacy, were persistent 
and used often management strategies and versatile advanced cognitive learning 
strategies. Also the students with the profiles Aiming high with insufficient SRL 
and Dissonant SRL had high self-efficacy, but they were less persistent and used 
less management, self-evaluation, and cognitive learning strategies. The students 
with the Distressed performers profile and the Moderate SRL profile had moderate 
self-efficacy and used more seldom the management strategies than the other stu-
dents. Students with the two latter profiles rarely reflected upon their learning in
order to improve their study strategies or self-evaluate their learning results. Study 
II showed statistically significant differences in SRL between HE students from 
different disciplines and genders. The students of Behavioural Sciences tend to 
score higher on SRL components and the students from Technology and Science 
in most cases scored lower than students from other disciplines.   
SRL measured in the first study year did not predict study success of later HE 
studies. However, the results showed that when student teachers’ experiences of 
active learning in teacher education increased, they achieved better professional 
competencies. Student teachers with Excellent SRL profile profited substantially 
from active learning methods’ use and achieved the best professional competen-
cies. Similarly, student teachers with Moderate SRL profile also achieved statisti-
cally significantly better professional competencies when their active learning  
experiences increased. Meanwhile students with the Dissonant SRL profile bene-
fited less from active learning. Active learning experiences had the strongest pos-
itive effect on all students’ competency Teachers’ own professional learning 
including researching of own work, critical assessment of teacher education, SRL, 
cooperative action research and interest in post-graduate studies of education. The 
results of this doctoral thesis can be used for development of student guidance and 
curriculums in HE.
 
Keywords: self-regulated learning (SRL), SRL profiles, higher education (HE), 
academic achievement, active learning, professional competencies 
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Kasvatustieteellisiä tutkimuksia 63 
Päivi Virtanen 
Oppimisen itsesäätely korkea-asteen opinnoissa 
Perusulottuvuudet, yksilölliset erot ja yhteys oppimistuloksiin  
Tiivistelmä 
Tämä väitöstutkimus tarkasteli korkea-asteen koulutuksen kontekstissa oppimisen 
itsesäätelyn (SRL) perusulottuvuuksia ja opiskelijoiden eroja niissä. Oppimisen 
itsesäätelyn eroja tarkasteltiin SRL-profiilien sekä tieteenalakohtaisten ja suku-
puoliryhmien suhteen. Lisäksi tutkittiin oppimisen itsesäätelyn ja oppimistulosten 
välistä yhteyttä: miten ensimmäisenä opiskeluvuotena mitattu SRL ennustaa myö-
hempien oppimistulosten keskiarvoa ja opintojen etenemistä. Yhteyttä tarkastel-
tiin myös tutkimalla SRL:n ja professionaalisten kompetenssien saavuttamisen 
välistä yhteyttä opettajankoulutuksessa. Tämän väitöstutkimus pohjautuu teoreet-
tisesti Paul Pintrich:n (2000a) Oppimisen itsesäätelyn malliin. 
Tämä väitöstutkimus muodostuu kolmesta julkaistusta osatutkimuksesta ja  
yhteenvedosta. Osatutkimusten SRL:n liittyvä tutkimusaineisto kerättiin verkko-
perustaisella IQ Learn itsearviointivälineellä, joka on kehitetty mittaamaan kor-
kea-asteen opiskelijoiden monidimensionaalista oppimisen itsesäätelyä. Samaa 
1248 opiskelijan parissa koottua aineistoa käytettiin tutkittaessa itsesäädellyn  
oppimisen eroja osatutkimuksessa I ja SRL-profiileja sekä SRL:n yhteyttä oppi-
mistuloksiin tutkimuksessa II. Osatutkimuksessa III selvitettiin miten erilaisen 
SRL-profiilin omaavat opettajaopiskelijat (N = 422) hyötyivät aktiivisesta oppi-
misesta professionaalisten kompetenssien saavuttamisessa. Tutkimusaineistoja 
analysoitiin tilastollisilla menetelmillä. Väitöskirjan yhteenvetoa varten kolmen 
alkuperäisen osatutkimuksen lisäksi tehtiin osatutkimusten aineistolla toisen  
asteen analyyseja.  
Osatutkimusten II ja III ja toisen asteen faktorianalyysien tulosten mukaan kor-
kea-asteen opiskelijoiden oppimisen itsesäätelyssä on pysyviä ominaisuuksia, 
jotka sisältävät kolme perusulottuvuutta: resurssien hallintastrategioita, edisty-
neitä opiskelustrategioita ja pystyvyysuskomuksen. Näiden ulottuvuuksien lisäksi 
korkea-asteen opiskelijoiden oppimisen itsesäätelystä löytyi myös muita tärkeitä 
komponentteja liittyen motivaatioon, oppimisen säätelyyn ja kognitiivisiin oppi-
misstrategioihin. 
Tutkimuksissa II ja III tunnistettiin viisi erilaista SRL-profiilia. Opiskelijat, 
joilla tunnistettiin Erinomainen SRL-profiili, tunnusomaisesti uskoivat vahvasti 
omaan pystyvyyteensä, olivat sinnikkäitä ja käyttivät usein hallintastrategioita ja 
monipuolisesti edistyneitä kognitiivisia opiskelustrategioita. Myös profiilit Kor-
keat tavoitteet, riittämätön SRL tai Epäjohdonmukainen SRL omaavilla opiskeli-
joilla oli korkea pystyvyysuskomus, mutta he eivät olleet yhtä sinnikkäitä ja käyt-
tivät harvemmin hallintastrategioita, itsearviointia ja kognitiivisia opiskelustrate-
gioita. Ahdistunut suorittaja tai Keskinkertainen SRL -profiilien opiskelijoille oli 
tyypillistä keskinkertainen pystyvyysuskomus ja he käyttivät muita harvemmin 
hallintastrategioita. Lisäksi he reflektoivat harvoin oppimistaan liittyen opiskelu-
strategioiden kehittämiseen tai oppimisen arvioimiseen. Tutkimuksessa I havait-
tiin tilastollisesti merkitseviä eroja oppimisen itsesäätelyssä eri opintoalojen ja  
sukupuolten välillä. Käyttäytymistieteen opiskelijat säätelivät keskimäärin vah-
vemmin oppimistaan ja tekniikan ja luonnontieteiden opiskelijat säätelivät oppi-
mistaan vähemmän kuin muiden tieteenalojen opiskelijat.   
Ensimmäisenä opintovuotena mitattu SRL ei ennustanut menestymistä myö-
hemmissä korkea-asteen opinnoissa. Tämän väitöstutkimuksen tulokset osoittivat 
kuitenkin, että opettajaksi opiskelevien aktiivisen oppimisen kokemusten lisään-
tyminen paransi heidän professionaalisten kompetenssien saavuttamistaan. Sellai-
set opettajaopiskelijat, joilla oli erinomainen SRL-profiili, hyötyivät merkittävästi 
aktiivisesta oppimisesta ja saavuttivat parhaat kompetenssit. Myös keskinkertai-
sen SRL-profiilin omaavat opiskelijat saavuttivat paremmat professionaaliset 
kompetenssit aktiivisen oppimisen lisäännyttyä. Opettajaopiskelijat, joilla oli epä-
johdonmukainen SRL-profiili, hyötyivät vähemmän aktiivisesta oppimisesta.  
Aktiivisen oppimisen kokemukset vaikuttivat vahvimmin kaikkien opiskelijoiden 
kehittymiseen kompetenssin Opettajan oma ammatillinen oppiminen osalta,
johon sisältyi oman oppimisen tutkiminen, opettajankoulutuksen kriittinen arvi-
ointi, oppimisen itsesäätely, yhteistoiminnallinen toimintatutkimus ja kiinnostus
kasvatustieteen jatko-opinnoista. Tämän tutkimuksen tuloksia voidaan hyödyntää 
opiskelijoiden ohjauksen ja korkea-asteen opetussuunnitelmien kehitystyössä. 
Avainsanat: oppimisen itsesäätely, oppimisen itsesäätelyn profiilit, korkea-aste, 
oppimistulokset, aktiivinen oppiminen, professionaaliset kompetenssit
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1 Introduction
This study aims to shed more light on one of the central areas in educational psy-
chology: self-regulated learning (SRL). It examines SRL in the context of higher 
education (HE) and aims to find out how individual HE students differ in SRL and 
what components of SRL are the most important for successful learning.  
SRL plays an important role in HE and has become one of the most-researched 
areas of educational psychology (Panadero, 2017). The reason for SRL’s rele-
vance to successful learning originates from its active and conscious approach 
towards learning. The conscious-learning approach includes setting one’s own 
goals and comparing learning results to these goals. Pintrich’s (2000a) SRL the-
ory, on which this study is based, and other SRL theories (e.g. Zimmerman, 
2000a) stress the importance of learners’ own goals, which should guide students 
to monitor, regulate and control their cognition, motivation and behaviour to reach 
the goals they have set for their learning.    
Even though learning in HE, coping with life and navigating the 21st century 
(Griffin, Care and McGaw, 2012) are more successful with effective self-regula-
tion skills, research shows that not all HE students are able to regulate their own 
learning (e.g. Azevedo & Cromley, 2004; Barnard-Brak, Lan, & Osland Paton, 
2010; Vrugt & Oort, 2008). It can be argued, that SRL is even more important 
now than ever, as the ways of learning, thinking and working are changing con-
tinuously and demanding a lot of autonomy. Learning-to-learn and metacognitive-
thinking skills are core skills needed in HE and in the workplace, and these are 
essential elements of SRL. Kramarski and Michalsky (2009b) and Zimmerman 
(2000b) evidenced that students’ SRL can be enhanced towards autonomous and 
self-regulated learning through guidance or by environments that provide oppor-
tunities to control over one’s learning. However, we still need more research on 
core elements in SRL and how learners differ in their self-regulation.  
The idea for this study originate from a research project called IQ Form (Niemi, 
2002b). The Ministry of Education launched the Finnish Virtual University (FVU) 
in 2001 and the IQ Form project (www.edu.helsinki.fi/iqform/default_eng.htm)
was one of the projects for the FVU (Niemi, 2002b). In the project, a technology-
based, interactive self-evaluation and tutoring system, IQ Learn was created. The 
main idea of the IQ Learn system was to empower HE students by increasing 
learners’ self-knowledge and to evaluate and develop their self-regulation and 
learning skills (Niemi, 2002b; Niemi, Nevgi, & Virtanen, 2003; Niemi & Ru-
ohotie, 2002). The self-reporting inventories of the IQ Learn system were used for 
the data collection in this research. Self-regulated learning has recently been 
widely discussed in educational psychology worldwide and mentioned in educa-
tion plans in many countries in Europe and other continents (e.g. Griffin, Care & 
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McGaw, 2012; NIE, 2009). Therefore, it is important to continue research on SRL 
to find ways and methods that encourage students’ development in self-regulation.  
This study was conducted in Finnish HE context, which includes much free-
dom and flexibility and aims to educate independent academic experts. Although 
only a small percentage of applicants pass the demanding entrance examinations 
of universities, students still have varying SRL skills (e.g. Heikkilä & Lonka, 
2006). There is a need to understand more deeply how HE students’ SRL is struc-
tured and how students with different SRL learn most effectively.  
Aims of the doctoral thesis
The purpose of this study is to explore the basic dimensions of self-regulated 
learning (SRL) in higher education (HE) studies and to discover how HE students 
differ in SRL. In addition, this doctoral thesis investigates how SRL is related to 
academic achievement and development of professional competencies. Theoreti-
cal background of this doctoral thesis is based on Paul Pintrich’s (2000a) theory 
of SRL and the context of this study is Finnish HE. The focus areas of this research 
and their connections to the original published studies are presented in Figure 1. 
               Focus areas  Original studies         
  
Components of SRL and their  
interrelations in HE students’  
self-regulated learning 
                             
Study I 
 
Differences in HE students’ SRL 
? between discipline  
  and gender groups 
? SRL profiles 
                             
Study II 
 
The relations of SRL, study  
success, and study progress  
in different disciplines 
 
Student teachers’ SRL related to  
active learning and achievement  
of professional competencies 
 
Study III 
Figure 1. The connections between the focus areas of this study and the original studies. 
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The first aim of this study focuses on the structure and the most important com-
ponents of SRL in HE studies. Original studies II and III were analysed for the 
first study aim: to define the most important components of HE students’ SRL. In 
addition to analysing the original studies’ results, second-order factor analysis was
conducted to further analyse the components of SRL and identify larger compo-
nents, which may be important for HE students’ learning.
The second aim of this study is concerned with the differences in SRL among 
HE students. All original studies were used for the second aim of this study: to 
find out the SRL differences between discipline and gender groups and to inves-
tigate what kind of SRL profiles can be identified among higher education stu-
dents. According to Cassidy (2011), it is important to research SRL also from the 
viewpoint of students’ individual differences and needs. Cassidy argues that self-
regulated learning offers a mechanism capable of both representing students’ in-
dividual differences and implementing changes in educational practice, which re-
flect the individual needs of students.  
The third and fourth aims of this study focus on investigating how SRL and 
academic achievement are related. The third aim concerns the relationships be-
tween academic achievement and SRL among HE students from several disci-
plines. Students’ study success is commonly used to demonstrate how different 
factors affect learning outcomes. The previous research has shown inconsistent 
results in correlations between HE students’ SRL and study success (e.g. Cazan, 
2012; Kosnin, 2007; Phan, 2010; Richardson, Abraham, & Bond, 2012; Sperling, 
Howard, Staley, & DuBois, 2004). The original study II of this research investi-
gated how SRL measured in the first study years predicts later learning outcomes 
of HE students in terms of cumulative GPA and study progress.  
The fourth aim of this study concerns the relationship between SRL, active 
learning, and student teachers’ achievement of professional competencies; Study 
III concentrates on this topic. Self-regulated learning and active learning share 
several common features, (e.g. they both engage students and include them as ac-
tive participants in the learning process (Prince, 2004)).  Previous research evi-
dence shows that active learning has positive effects on HE students’ motivation 
(Lonka & Ketonen, 2012; O’Grady, Mooney, Simmie, & Kennedy, 2013) and 
improves professional development and professional identity (Aksit, Niemi, & 
Nevgi, 2016; Kramarski & Michalsky, 2009a; 2009b; Niemi, 2002a; Niemi & 
Nevgi, 2014; Preston, Harvie, & Wallace, 2014). However, there is no previous 
research examining how students with different SRL profiles benefit from use of 
active learning methods. In Finland, teacher education is part of HE, and student 
teachers’ development in SRL is very important because they are expected to sup-
port their future pupils’ SRL.
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2 Theoretical Framework 
The following sections give an overview of the theoretical framework of this 
study. First, Pintrich’s model of SRL is introduced, which describes the main com-
ponents of SRL. Second, the development of SRL research is briefly explained.
Third, the concepts related to SRL are described. The Chapters 2.4 – 2.6 present 
the concepts and research findings concerning the individual differences in SRL, 
academic achievement, professional competencies and active learning among HE 
students. Finally, the Chapter 2 ends by presenting the importance of SRL for HE 
students. 
Pintrich’s General Model of SRL
For the original studies, Pintrich’s (2000a) General Model of SRL was used as a
theoretical framework. It includes an extensive compilation of SRL components 
and strategies from several areas of regulation within four different phases of a 
learning process. To construct the general framework, Pintrich (2000a) analysed 
several SRL models that propose different constructs and conceptualisations and 
their common assumptions (e.g. Boekaerts & Niemivirta, 2000; Butler & Winne, 
1995; Corno, 1993; Pintrich & De Groot, 1990; Pintrich, Wolters, & Baxter, 2000; 
Pressley, 1986; Schunk, 1994; Schunk & Zimmerman, 1994; Winne, 1995; Zim-
merman, 1986, 1989, 1998a, 1998b, 2000a). Pintrich (2000a) claims that these 
models share four assumptions: 1) Learners are active and constructive partici-
pants in the learning process, constructing their own meanings, goals, and strate-
gies from the information available from the external environment and their own 
minds. 2) Learners can potentially monitor, control, and regulate certain aspects 
of their own cognition, motivation, behaviour, and some features of their environ-
ments, but there are constraints that can impede or interfere in these processes. 3) 
Comparisons are made against goal, criterion, or standard in order to assess 
whether the process should continue unchanged or if some type of change is nec-
essary. 4) Self-regulatory activities are mediators between personal and contex-
tual characteristics and actual achievement and performance (Pintrich, 2000a).
Based on these assumptions, Pintrich (2000a, p. 453) proposed a working def-
inition of self-regulated learning: “self-regulated learning is an active, construc-
tive process whereby learners set goals for their learning and then attempt to mon-
itor, regulate, and control their cognition, motivation, and behaviour, guided and 
constrained by their goals and the contextual features in the environment.” Zim-
merman (2000a) agrees that this definition is compatible with most theoretical 
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perspectives of SRL, sharing common assumptions about its dynamic, contingent, 
and contextualised features.  
Pintrich’s framework (2000a) includes multiple SRL components within four 
phases that can be found in a learning process within HE contexts. The phases are 
1) forethought, activation and planning, 2) monitoring, 3) control, and 4) reaction 
and reflection (See Table 1). However, Pintrich pointed out that not all learning 
follows the phases of his framework. There are occasions when students learn 
academic material in more tacit, implicit, or unintentional ways, without self-reg-
ulating their learning.  
Table 1. Phases and areas of self-regulated learning in Pintrich’s SRL framework (modified from 
Pintrich, 2004, p. 390). 
 Areas for Regulation 
Phases Cognition Motivation/affect Behaviour Context 
1. Fore-
thought   
planning 
and  
activation 
Target goal setting 
Prior content  
  knowledge  
  activation 
Metacognitive  
  knowledge  
  activation 
Goal orientation  
  adoption 
Efficacy judgments 
Perceptions of  
  task difficulty 
Task value  
  activation 
Interest activation 
(Time and effort  
  planning) 
(Planning for self- 
  observations of  
  behaviour) 
(Perceptions of  
  task) 
(Perceptions of  
  context) 
2. Monitor-
ing 
Metacognitive  
  awareness and    
  monitoring of  
  cognition 
Awareness and  
  monitoring of  
  motivation and  
  affect 
Awareness and   
  monitoring of  
  effort, time use,    
  need for help 
Self-observation of  
  behaviour 
Monitoring  
  changing task  
  and context  
  conditions 
3. Control Selection and  
  adaptation of    
  cognitive  
  strategies for   
  learning, thinking 
Selection and  
  adaptation of    
  strategies for   
  managing moti-  
  vation and affect 
Increase/decrease  
  effort 
Persist / give up 
Help-seeking  
  behaviour 
Change or rene- 
  gotiate task 
Change or leave  
  context 
4. Reaction 
and  
reflection 
Cognitive judg- 
  ments 
Attributions 
Affective reactions 
Attributions 
Choice behaviour Evaluation of  
  task 
Evaluation of  
  context 
Pintrich also analysed regulation of learning in four different areas: cognition, 
motivation/affect, behaviour, and context. Pintrich’s model is the only one among 
the most known and cited SRL models that comprehends the regulation of behav-
iour (Panadero, 2017). The SRL components according to Pintrich’s framework 
were divided in four regulation areas and in four phases in a learning process; 
these are presented in Table 1.  
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Broadbent (2017) claims that Pintrich’s model comprises the most comprehen-
sive set of self-regulatory strategies. Pintrich’s SRL framework includes SRL 
strategies in three categories that learners can apply to regulate learning, such as 
cognitive, metacognitive, and resource management strategies. In the next para-
graphs these are described in detail. This study explores the SRL strategies’ use 
in HE. In Table 2, in this study’s section Instruments on page 20, compare Pin-
trich’s SRL strategies to the strategies (i.e. SRL components) measured in this 
study.  
Regulation of cognition
According to Pintrich’s SRL model, a learner engages herself in various activities 
and strategies by planning, monitoring, and regulating her thinking (i.e. cogni-
tion). Learners set cognitive goals for learning and activate their prior knowledge 
and their metacognitive knowledge, which includes all knowledge a learner can 
acquire about procedures and strategies for cognition (e.g. memorising, reasoning, 
and problem solving, how to perform and use cognitive strategies, and when and 
why to use these strategies) (Pintrich & McKeachie 2000; Pintrich 2000a; 2004). 
In order to become aware of their own progress in learning, students need to be 
able to monitor their own comprehension and learning. Monitoring of cognition 
is compounded by important activities related to metacognitive awareness, such 
as judgements of learning (JOL) and feeling of knowing (FOK). Judgments of 
learning may occur as activities in which learners actively monitor what they un-
derstand by asking questions concerning the text they are reading.  
Cognitive strategies are related to students’ learning or encoding of material 
and strategies to facilitate retrieval of information. Pintrich (2004) distinguishes 
four cognitive strategies: rehearsal, elaboration, organisation, and critical thinking 
(see Table 2, on page 22). Pintrich and McKeachie (2000) argue that each of these 
cognitive learning strategies has a basic and complex version, depending on the 
nature of the learning task. Basic rehearsal strategies are best for simple acquisi-
tion and activation of information in to working memory. Rehearsal strategies for 
more complex tasks are common for HE students, for example, taking notes when 
reading and underlining and highlighting sections that seem important in the text 
(Pintrich & McKeachie, 2000). Furthermore, use of elaboration strategies such as 
paraphrasing, summarizing, creating analogies, explaining, and question asking 
and answering, helps learners integrate and connect new information with prior 
knowledge.  
In this study, use of keywords and advanced organisers, as well as connecting 
new and previous knowledge (i.e. constructing knowledge), are important strate-
gies of elaboration and are treated as separate strategies (see Table 2, on page 22). 
Organisational strategy in this study is understood to help the learner select essen-
tial information and this strategy is labelled accordingly. Pintrich sees critical 
 8
thinking as a learner’s ability to apply previous knowledge to new situations in 
order to solve problems, reach decisions, or make critical evaluations with respect 
to standards of excellence (Pintrich & McKeachie, 2000; Pintrich, 2004). In this 
study, the theoretical approach to learning is differentiated as a separate cognitive 
strategy for learning in HE.    
Pintrich includes planning, monitoring, and regulation of learning activities in 
metacognitive strategies. Planning activities such as setting goals, skimming, and 
analysing tasks, help learners plan the use of appropriate strategies, process infor-
mation, and help to activate relevant prior knowledge. Monitoring strategies in-
clude tracking of attention and self-testing to ensure comprehension. Metacogni-
tive self-regulation activities include continuous adjustment and fine-tuning of 
cognition, and they aim at improving performance when a learner checks and cor-
rects behaviour as they proceed in a learning task (Pintrich & McKeachie, 2000). 
In this study, self-assessment strategy is related to metacognitive monitoring of 
learning, to secure understanding in a learning task and to reflect on the learning 
experience. 
Regulation of motivation and affect   
In Pintrich’s theory (2000a), the value components include goal orientation and 
task value (beliefs about importance, utility, and relevance of a task) (Pintrich, 
2004). The expectancy components include self-efficacy and expectations of suc-
cess. In addition, Pintrich (2004) distinguishes motivational beliefs such as per-
ceptions of task difficulty and personal interest in the task. Finally, there are affect 
and emotions, which students may control with coping strategies to help deal with 
fear and anxiety (Pintrich, 2004). In this study, the motivational components in-
clude value components (intrinsic interest, task value), expectancy components 
(self-efficacy, expectation of success), and an affective and emotional component 
(performance anxiety). 
Within goal orientation, the crucial distinction is between intrinsic and extrin-
sic goal orientation. Intrinsic goal orientation is related to learning or mastery of 
goals when a student desires to increase competences and values learning for its 
own sake. In contrast, extrinsic goal orientation applies to students who see the 
utility value of studies and the benefit they can derive from them later in life. 
Bandura (2011) argues that efficacy beliefs are the foundation of human agency 
and in SRL theory, self-efficacy is a key motivational variable. Anxiety and fears 
are negative affects related to SRL and these anticipations may support maladap-
tive cognitions, which are emotions and behaviour leading to underachievement, 
(e.g. poor performance on an exam). 
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Regulation of behaviour
Pintrich’s (2000a) framework contains behavioural regulation activities such as 
time and effort planning including making study schedules and allocating time for 
different activities. Several resource management strategies can be used to control 
behaviour in activities of academic learning, such as time management, effort reg-
ulation and persistency, and peer learning and help-seeking. In this study, the strat-
egies used for regulation of behaviour are time management, self-management, 
persistency, help-seeking and peer learning, and self-assessment of learning. 
The resource management strategies are cognitive and metacognitive in nature, 
but Pintrich and McKeachie (2000) mention that they clearly differ from both. 
Time management may be the most studied management strategy and one of the 
most necessary for successful studying. Time management includes monthly and 
weekly scheduling and managing time during the studying spell to use hours effi-
ciently. Self-management, in terms of effort end persistence as well as time man-
agement, is directly related to learners’ motivational patterns. Effort regulation is 
among the most important components of SRL. A learner should know when to 
increase effort and persist on a task, as well as when maximal effort is not required 
for success.  
Help-seeking in Pintrich’s (2000a) model involves a learner’s own behaviour, 
but also contextual control, as it involves seeking help from others. Ryan and Pin-
trich (1997) consider help-seeking as social interaction, and as such it demon-
strates the importance of considering the social nature of learning (Pintrich, 2004). 
In this study, help-seeking strategies are considered regulation of behaviour. 
Development of SRL research
Pintrich developed his SRL model at the end of a time period (1980s–1990s), 
which Schunk and Greene (2018) characterise as a period of development in self-
regulation research in education. During that period the SRL research emphasised 
the relation of self-regulation to outcomes such as achievement beliefs, affects and 
behaviours (Schunk & Greene, 2018). Self-reporting instruments were widely 
used in this time-period, and a commonly used instrument was the MSLQ (Pin-
trich, Smith, Garcia, & McKeachie, 1991; 1993). Even though, many of the widely 
used SRL theories were initially developed during these years (e.g. Zimmerman’s
(2000) Cyclical Phases Model; Boekaerts’ SRL models, (1991, 1992, 1996);
Winne and Hadwin’s (1998) model), theoretical discussions and reflections on
SRL models have continued since then (e.g. Efklides, 2011; Hadwin, Järvelä & 
Miller, 2011).
The second period of SRL research continued into the 2000s. Schunk and 
Greene (2018) describe this period as one of intervention research. The research 
of this era captured some of the dynamic nature of SRL, but it was still rare to 
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investigate learners adapting their approaches while engaged in learning tasks, 
which would better reflect SRL as a continuous, dynamic process (Schunk & 
Greene, 2018). Furthermore, Schunk and Greene (2018) identified a third period 
of SRL research, namely, the period of operation, which is still ongoing. The gen-
eral research model of this period involves a reciprocal relation between self-reg-
ulation and achievement outcomes. According to Schunk and Greene (2018), in 
order to capture both the dynamic and cyclical natures of SRL, different method-
ologies are being increasingly employed in this research model, such as think-
aloud protocols, observations, traces and microanalytic methods. For example, 
Winne, Hadwin and Gress (2010) have used Winne and Hadwin’s theoretical 
model from 1998 to develop computer-supported learning environments (nStudy 
and gStudy), which record students’ activities for trace and log data and simulta-
neously offer scaffolding for students’ SRL. In general, more online and real-time 
methods have been developed for data collection in SRL research in addition to 
off-line methods, such as self-reporting questionnaires, which were formerly more 
common (Panadero, 2017; Winne & Perry, 2000).  
In recent years, research related to the social aspects of SRL has increased con-
siderably (Hadwin, Järvelä, & Miller, 2011). Theoretically Hadwin et al. (2011) 
place the term social as a central for regulated learning, which is seen as influ-
enced by socio-cultural context, appropriated through participation or situated in 
social activity systems. Self-regulated learners have social interactions with their
learning contexts, other learners, and as a strategy the learner may also actively 
seek help from peers or others more capable. According to Boekaerts (2011), nu-
merous researchers have observed that in the initial stage of a learning process, 
learners need a teacher or a more advanced peer to help with the regulation of 
several aspects of the learning process. In addition, learning settings are nowadays 
more often collaborative than individual, and thus regulation within group activi-
ties is becoming more relevant. Panadero and Järvelä (2015) distinguish two dif-
ferent levels of regulation in collaborative learning situations. In unbalanced co-
regulation of learning (CoR), one or more group members regulate other mem-
bers’ activities towards a ‘group goal’ (Hadwin et al., 2011). In a more balanced 
approach to collaboratively regulated learning learners regulate the learning of the 
group, which is commonly known as socially shared regulation of learning 
(SSRL) (Panadero & Järvelä, 2015).
This study uses self-reporting instruments, which were widely used during the 
development period of SRL research, but also nowadays. This study investigates 
the structure of SRL in HE, which is important, even though this study does not 
use the most recent research methods. More understanding is still needed what are 
the key components in SRL and how they are related. In addition, Jackson (2018) 
suggested to analyse data collected by the most used self-reporting inventories to 
see, if there is need to re-structure the SRL inventories.
 11 
Conceptual perspectives on SRL
The concept of metacognition and the concept of SRL are used interchangeably 
and sometimes synonymously in educational research (Dinsmore, Alexander & 
Loughlin, 2008). Veenman, Van Hout-Wolters, and Afflerbach (2006) state that 
it is not unequivocally defined whether self-regulation is a subordinate component 
of metacognition or vice versa. Even though the importance of metacognition is 
acknowledged, the construct is not consistently conceptualized. John Flavell  
defined metacognition as “thinking of thinking” (Miller, Kessel & Flavell, 1970) 
and operationalised it into four key areas: metacognitive knowledge, metacogni-
tive experience, goals, and the activation of strategies. Baker and Brown separated 
metacognition into two elements: knowledge about cognition (monitoring) and 
self-regulatory mechanisms (as cited in Dinsmore et al., 2008). The latter includes 
checking the outcome, planning, monitoring effectiveness, testing, revising, and 
evaluating strategies. When expanding metacognition from Flavell’s original con-
ceptualisation and including these self-regulatory metacognitive mechanisms in 
it, Dinsmore et al. see metacognition gradually confounded with the construct of 
self-regulation. However, when contemplating metacognition and self-regulation, 
Dinsmore et al. (2008) see the differential emphases on the role of the environment 
as distinctions. In self-regulation research, the environment stimulates individu-
als’ awareness and regulatory responses, whereas in research of metacognition, 
the mind of an individual is the initiator or trigger for subsequent judgments or 
evaluations. In this study, metacognition is defined as a part of cognitive strategies 
in SRL. These strategies include activities related to planning, monitoring, and 
regulation. 
In addition, SRL and Self-Directed Learning (SDL) are sometimes used syn-
onymously. SRL was developed in the field of learning psychology and is usually 
described as a favourable learner characteristic, whereas Self-Directed Learning 
(SDL) comes from the field of adult education and pertains to both design features 
of learning environment and learner characteristics (Loyens, Magda, & Rikers, 
2008). The SDL theory assumes that learners become increasingly self-directed 
as they mature and that adults are capable of planning and regulating their actions. 
Both theories see that learning involves active engagement and goal-directed 
behaviour from a learner. They both also entail task analysis, implementation of 
the learning plan, and self-evaluation of the learning process. Further, both SRL 
and SDL processes involve metacognitive awareness, and motivation is seen as a 
crucial component. In this study,  learners are understood as key actors selecting 
their personal learning strategies and engaging in regulation processes, even 
though the learning tasks can be generated by a teacher—as accepted in SRL the-
ories. Instead, in SDL theory, learning can be placed on a continuum, ranging from 
teacher-oriented at one end to self-directed at the other, but a learner is 
always defining the learning task by him- or herself (Loyens et al., 2008). 
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Individual differences in SRL
There are various previous studies showing that HE students’ skills to self-regu-
late their learning vary fundamentally (e.g. Barnard-Brak, Lan, & Osland Paton, 
2010; Peverly, Brobst, Graham, & Shaw, 2003; Vrugt & Oort, 2008). The im-
portance of examining how effective and less effective self-regulated students dif-
fer has been pointed out by researchers (e.g. Winne, 2005).  
Several researchers have investigated SRL differences by examining the kinds 
of SRL profiles students possess (e.g. Barnard-Brak, Lan, & Osland Paton, 2010; 
Dörrenbächer & Perels, 2016; Heikkilä & Lonka, 2006; and McCardle & Hadwin, 
2015). To be able to calculate and analyse the profiles it is required that SRL had 
to be measured by several components. In the above-mentioned studies, SRL was 
measured in three to eleven components originating from different SRL theories. 
Previous research has identified SRL profiles such as competent and super self-
regulators (Barnard-Brak, Lan, & Osland Paton, 2010), high or active regulators 
(Dörrenbächer & Perels, 2016; McCardle & Hadwin, 2015). In contrast, students 
who self-regulate their learning minimally or not at all have been identified (Bar-
nard-Brak, Lan, & Osland Paton, 2010; Heikkilä & al. 2012). In addition, Dö-
rrenbächer and Perels (2016) and McCardle and Hadwin (2015) found a group of 
students with a profile of moderate SRL. Also uneven or dissonant profiles with 
high scores on some SRL components and lower scores on other components have 
been identified (Barnard-Brak, Lan, & Osland Paton, 2010; Dörrenbächer & 
Perels, 2016). 
In addition to SRL profiles, HE students’ SRL has been examined according 
to different disciplines and gender groups. It is widely accepted that different  
disciplines differ in terms of instructional methods (Brew, 2008; Ylijoki, 2000),
but they also differ in terms of the focus of student learning and accordingly dif-
ferent kind of SRL is demanded from students (Dresel et al, 2015). Researchers 
have claimed that academic self-regulation is context- or subject-specific and not 
a transferable or stable character of a learner (Anderman et al., 2001; Pintrich, 
2004; Winne, 2010). This view assumes that a student is not necessarily able to 
regulate their learning effectively across different subjects. Even though Bong 
(2004) and Pintrich (2004) found evidence that self-efficacy and task value are 
dependent on the discipline, and Rotgans and Smith (2009) found that self-effi-
cacy and task-value showed consistent but low-level differences between study 
subjects, other findings also show that SRL is not context dependent (e.g. Wolters 
& Pintrich, 1998). 
The existing research has indicated conflicting results in SRL levels among HE 
students from different gender groups. In general, the results show no significant 
difference in the levels of the components of SRL between genders (e.g. Basol & 
Balgalmis, 2016; Pintrich & Zusho, 2002). However, there is evidence, that male 
students have higher self-efficacy in mathematics, science and computer-based 
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learning (Pintrich & Zusho, 2002; Venkatesh & Morris, 2000). In addition, there 
is evidence that female students use self-regulation strategies (Ablard & Lib-
schuts, 1998) and other learning strategies, such as time management, effort reg-
ulation, organisation, metacognition and rehearsal (Ruffing et al., 2015; Senler & 
Sungur-Vural, 2014), more often than male students. Pajares and Valiante (2001) 
state that gender differences in academic motivation and SRL may be a function 
of gender stereotypic beliefs rather than the students’ gender per se. For example, 
female students may think they are not as capable in subjects, which male students 
are traditionally more interested in and committed to studying. 
Academic achievement and professional competencies
Academic achievement is often understood as students’ study success. The most 
common measurements for undergraduate HE students’ success is cumulative 
grade point average (GPA). In addition, study success has also been measured by 
a student’s grade received in a single course (e.g. Heikkilä & Lonka, 2006). Aca-
demic achievement may also be measured by examining study progression, that 
is, how many courses a student completes or how many credits they earn during 
certain period of time. Original Study II measured HE students’ academic achieve-
ment in terms of GPA and study progression. 
Academic achievement can also be understood as the achievement of certain 
professional competencies students need in the future. Blömeke, Gustafsson, and 
Shavelson (2015) studied different definitions of ‘competence’ and ‘competency’,
which they argue were used inconsistently. In conclusion, they found that ‘com-
petence’ (‘competences’ in plural) is the broader term and ‘competency (‘compe-
tencies’ in plural) refers to the different resources of a competence. Competence 
describes a complex characteristic from a holistic viewpoint whereas competency 
includes an analytic viewpoint (Blömeke, Gustafsson, & Shavelson, 2015). Fur-
thermore, they believe the resources of competence may be cognitive, conative, 
affective or motivational. In general, professional competences include a wide and 
heterogeneous range of competencies.  
In original Study III of this doctoral thesis the achievement of professional 
competencies is examined in the context of teacher education. The professional 
competencies in Study III emphasise teacher’s own activity and actions, which in 
the Finnish context are considered professional in contrast to the more performa-
tive role of teachers in some other contexts. In addition, the professional compe-
tencies discussed in this study are based on a wide view of teachers’ professional 
roles in school and society as well as on the paradigms of the reflective teacher, 
the teacher as a researcher and inquiry-oriented teacher education (Darling-Ham-
mond, 2005; Niemi, 2002a; 2011). 
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Active learning
Learners’ active role is considered to be a key element in current learning theories. 
Drew and Mackie (2011) questioned whether the definitions of ‘active learning’
are robust enough to consider active learning as a theory of learning or as a peda-
gogical strategy. There are several definitions of ‘active learning’, but Drew and 
Mackie (2011) find that there is vagueness surrounding the concept. The core  
elements in active learning are student activity and engagement in the learning 
process. Active learning is often contrasted to a learning situation in which stu-
dents passively receive information from the instructor (Prince, 2004). Watkins, 
Carnell and Lodge (2007, p. 71) present a comprehensive framework in which 
active learning is regarded as including three dimensions: behavioural, cognitive, 
and social. Watkins et al. (2007) argue that the behavioural element includes ‘ac-
tive employment and development of resources’. The cognitive dimension signi-
fies ‘active thought about experiences to make sense and so foster construction of 
knowledge’. The social dimension stands for ‘active interaction with others on 
both collaborative and resource-driven basis’. Drew and Mackie (2011) reviewed 
publications related to active learning and suggested that a fourth dimension called 
affective dimension, should be added to Watkins et al.’s (2007) framework. Based 
on Bloom’s taxonomy, Drew and Mackie (2011, p. 464) suggest that the affective 
dimension includes factors such as student attitudes and values, intrinsic and ex-
trinsic motivational factors and student engagement in both individual and group 
contexts. Drew and Mackie (2011) claim that a learning task in active learning is 
approached ‘mindfully’, which is a concept first developed by Salomon and 
Globertson (1987, p. 623). Similarly, O’Grady, Mooney Simmie, and Kennedy 
(2013) stress that in active learning, students are cognitively, socially or emotion-
ally engaged in learning. If a student participates in an active-learning situation 
without engaging in it, this is considered to be only a superficial view of active 
learning. 
In active learning, students are engaged behaviourally through actively using 
and creating learning materials. The cognitive element in active learning relates 
to when students think ‘in an active manner’, construct knowledge, make deci-
sions and make meaning from their experience. It is also crucial for students to
reflect upon the experiences (Watkins et al., 2007). Moreover, in general, the de-
scriptions of active learning stress the social elements of learning (e.g. Machemer 
& Crawford, 2007; Niemi 2002a, 2012; Prince 2004; Watkins et al., 2007), for 
example, cooperative action instead of individual work, collaborative learning in-
stead of competing, and joint-problem-solving and sharing as tools for achieving 
deeper learning processes.  
Researchers have widely observed that learning outcomes are positively  
affected by the use of active-learning methods (e.g. O’Grady, Mooney Simmie 
and Kennedy, 2013). In a teacher-education context, the use of active-learning 
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methods has proven to have several positive effects on student teachers’ learning. 
These methods promote the acquisition of professional competencies (Kramarsky 
and Michalsky, 2009a) and may initiate life-long process of professional growth 
(Niemi, 2012; Niemi and Nevgi, 2014). The present study considers learning as 
active when it is based on constructivist and collaborative processes. 
The importance of SRL in Higher Education
SRL plays an important role in the context of HE. Higher education, as the highest 
level in educational systems, prepares students for very demanding expert tasks. 
Researchers (e.g., Azevedo and Cromley, 2004; Bannert, Reimann & Sonnenberg, 
2014; Muis et al., 2015; Vrugt & Oort, 2008) have shown that SRL processes have 
a central role in the managing and learning of new and complex topics, which is 
crucial in HE studies. Pintrich (2000a) and Zimmerman (2000a) state that students 
need SRL skills in autonomous learning and for coping with challenging learning 
situations.  
According to Pintrich (2000a), HE students are expected to monitor and con-
trol their cognition, emotions, and behaviour regarding their learning goals during 
different phases of their studies. Park, Edmondson, and Lee (2012) found out that 
first-year students’ development over time in SRL is the most important determi-
nant for their ability to cope with the challenging transition to higher education. 
Heikkilä et al., (2012) found that those HE students with more skills to direct their 
learning succeed better in their studies and face fewer challenges with academic 
stress and exhaustion compared to their peers, who were less able to self-regulate 
their learning. Further, Koivuniemi, Panadero, Malmberg, and Järvelä (2017) 
found evidence that students with stronger skills in SRL utilise various learning 
strategies during learning and that for them it is easier to identify the specific cog-
nitive challenges that affect their learning. There is also evidence that self-regula-
tion is positively related to the deep processing, which is necessary in HE learning 
(Heikkilä and Lonka, 2006, Heikkilä et al., 2011, Heikkilä et al., 2012, Lindblom-
Ylänne and Lonka, 1998, Lonka and Lindblom-Ylänne, 1996, Vermunt, 1998, 
Vermunt and Van Rijswijk, 1988). Vanthournout et al. (2012) found that lack of 
self-regulation is associated with non-completion of higher education studies. 
HE students are expected to be autonomous and able to self-regulate their 
learning, however there is strong evidence (e.g. Barnard-Brak, Lan, & Osland Pa-
ton, 2010; Peverly, Brobst, Graham, & Shaw, 2003; Vrugt & Oort, 2008) that 
some HE students struggle to effectively self-regulate their learning. In addition, 
research shows that HE students’ first years may be challenging before students 
have learned to cope with the new learning environment (Heikkilä et al., 2012; 
Koivuniemi et al., 2017; Nelson, Smith, & Clarke, 2012). Many HE studies re-
quire that HE students be autonomous and study independently, to be able to col-
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laborate with peers, and to design and plan their own schedule for studies. Gold-
finch and Hughes (2007) found out that it is the demand for autonomy that makes 
learning environments and tasks of HE surprisingly challenging to many young 
students. 
Although it has been acknowledged globally that autonomy and self-regulation 
are needed in studies and also in working life after graduation, there are many 
open questions, such as what the most essential features in HE students’ self-reg-
ulation are, what kinds of individual differences there are in HE students’ SRL, 
and how SRL is related to achievement of professional competencies. 
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3 Research questions
The aims of this doctoral thesis are to investigate (1) how HE students’ self-regu-
lation is constructed and to determine the most essential components of SRL, (2) 
what kinds of differences can be found between HE students’ SRL, (3) how SRL 
is related to academic achievement in different disciplines, and (4) how student 
teachers’ SRL is related to active learning methods and to development of profes-
sional competencies.  
This doctoral thesis aims at answering the following research questions: 
1. What are the most essential components in SRL among higher education stu-
dents? (Studies II, III and second order analysis) 
2. How do HE students differ in their SRL?  
•  What kinds of SRL profiles can be identified among HE students? (Studies II-
III) 
• How does SRL differ between discipline and gender groups? (Study I) 
3. What kind of relationships exist between HE students’ SRL and academic 
achievement?  
•  How are SRL, study success, and study progress related? (Study II) 
• How are SRL, active learning, and student teachers’ achievement of professional 
competencies related? (Study III)  
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4 Methodology 
In this section, the methodological issues of the original studies are presented. 
First, the context, Finnish HE, is described. Then participants, main aims, 
measures, and data analysis methods are presented. Finally, the research ethics are 
discussed. The overview of the methodological issues in the original studies is 
presented in Table 3, page 27.   
Context of the study - Finnish Higher Education  
The context of this study is Finnish higher education. Learning in Finnish univer-
sities includes much freedom and flexibility; the universities expect students to 
make many decisions autonomously from the very beginning of their studies. 
Even though the amount of independent learning varies according to the disci-
pline, the aim of all higher education, even the most structured programs, is to 
educate independent academic experts. Responsibility and self-regulation of 
learning are demanded from students. In the Finnish higher education systems, 
students are required to pass very demanding entrance examinations. However, 
there are indications (Heikkilä & Lonka, 2006; Lonka & Lindlom-Ylänne, 1996) 
that even though the entrance examination for Finnish universities screens appli-
cants and only a small percentage are accepted to most of the study programs, 
students passing the examination still may have varying skills for self-regulation. 
Finnish HE is based on a dual model consisting of comprehensive universities 
and universities of applied sciences. The data for the original studies was collected 
during 2004-2010, in university contexts. The participants of this study were stud-
ying either for a Bachelor’s degree, which can be finished in three years, or for a 
Master’s degree, which is the second cycle university degree and can be com-
pleted in two years in full-time study.  
The Finnish HE studies are not strictly structured as programs. In most disci-
plines, students select the courses in their major and minor subjects rather freely. 
They plan their own learning schedule. To make a successful study plan, students 
need good self-knowledge and self-regulation skills. They should be aware of their 
skills in acquiring information and how they use time to study effectively. Studies 
also often require that students combine active learning and SRL. Very often, 
learning in Finnish HE also demands collaborative skills and collaborative 
knowledge creation, because learning is based increasingly on students’ active 
learning in small groups. 
Teacher education in Finland has been provided by universities since the 1970s 
and the qualification is based on a combination of Bachelor’s and Master’s de-
grees, requiring five years of studies. In contrast to many other countries, teacher 
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education in Finnish universities requires high autonomy and SRL from student 
teachers. Students may create their own study plan and select modules, which 
qualify them for different levels of the educational system. The Finnish teacher 
education underlines the development of an inquiry-oriented and research-based 
professional culture. Teachers in Finnish schools are expected to work as inde-
pendent professionals and teacher education has been developed to enhance this 
role. The competencies demanded from teachers require strong expertise in sev-
eral fields and the ability to support pupils’ development in SRL and in becoming 
agents of their own learning. 
Participants and procedure
In the original studies I and II, the data saved by the IQ Learn system (Niemi, 
Nevgi & Virtanen, 2003) between years 2004-2008 was used. A total of 5091 
student responses were gathered in several Finnish universities but owing to miss-
ing data on one or more sub-scales or the background information, some of the 
responses were neglected. The final sample consisted of 1248 students who came 
from eight universities in Southern Finland, representing different disciplines such 
as Economic Science, Technology and Architecture, Behavioural Sciences, Bio-
science and Medicine, Science, and Arts. Most of the participants had filled in the 
IQ Learn inventory during their first year of studies. Furthermore, in Study II the 
data for examining students’ study achievements was gathered retrospectively 
from the university’s student register in June 2010. This data included study cred-
its and additional demographic background variables for a total of 229 undergrad-
uate students. 
The data for the original study III was collected in 2010 through a web-based 
survey. The participants were 422 students from class teacher and subject teacher 
programs in two Finnish universities providing similarly structured, high quality 
teacher education. Both universities have been actively involved in national coop-
eration to develop teacher education and follow joint agreed recommendations 
(Niemi, 2011). Around 30-42% of all student teacher groups responded to the 
questionnaires. Unlike the other two original studies, participants in this study 
were provided with several different questionnaires, from which responses to 
three questionnaires were used in Study III. 
Instruments
In the following chapters the three self-reporting instruments applied for the data 
collection of the original studies are described. 
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Self-Regulated Learning Instrument
Pintrich and his colleagues (Pintrich, Smith, Garcia & McKeachie, 1991; 1993) 
created the Motivated Strategies for Learning Questionnaire (MSLQ) for measur-
ing SRL (see Table 2). Pintrich (2004) has underlined that the MSLQ does not 
assess all components of his SRL framework, as the instrument was developed 
several years before his comprehensive SRL model. However, according to Roth, 
Ogrin & Schmitz (2016), the MSLQ is the most used instrument in SRL measure-
ment. Honicke and Broadbent (2016) also claim it is the most used instrument in 
self-efficacy measurements. The strength of the MSLQ is that it combines SRL 
and motivation and thus offers detailed information about students’ use of learning 
strategies.  
The self-report instrument used for measuring self-regulated learning in this 
doctoral thesis was originally based on the MSLQ (Pintrich et al., 1993). The 
MSLQ instrument was further developed by Pekka Ruohotie and his research 
team for Finnish vocational education and for adult learners in several research 
projects, yielding to three adaptations of the MSLQ (Ruohotie, 1994; 1998). The 
third version of the instrument, labelled as Abilities for Professional Learning 
(APLQ) (Ruohotie, 2000b), retained the same basic structure as the MSLQ, meas-
uring both motivational factors and learning strategies (Nokelainen & Ruohotie, 
2002). The IQ Form research group developed the APLQ further for the Finnish 
Virtual University through validation processes (Nevgi, 2001; 2002) to measure 
HE students’ self-regulated learning (Nevgi, 2002; Niemi, 2002b; Niemi, Nevgi 
& Virtanen, 2003). The components of the original MSLQ and the IQ Learn in-
ventory are presented in Table 2. The IQ Learn inventory consists of three scales: 
Motivational and Affective Factors in Learning (c.f. Pintrich’s Motivational Com-
ponents of Forethought), Regulation Strategies, and Learning Strategies (c.f. Pin-
trich’s Cognitive Strategies and Learning Skills) (Pintrich 1995; 2000b; Pintrich 
& Garcia 1991). The scale Motivational and Affective Factors in Learning include 
components regulating motivation and affect. The scale Regulation Strategies is 
composed of regulation of behaviour and the scale Learning strategies include 
components related to regulation of cognition. The component self-assessment in 
IQ Learn inventory includes two aspects, metacognitive monitoring and self-eval-
uation of behaviour, and therefore it is included in both the cognitive and behav-
ioural areas of regulation in Table 2. All three scales of the IQ Learn instrument 
were applied in original study II. For original studies I and III, the scores from two 
scales of the inventory (Motivational and Affective Factors in Learning and Reg-
ulation Strategies) were applied, even though data were collected by all three 
scales of the inventory. 
 22
Table 2.  The SRL components in the MSLQ (Pintrich, 2004) and the IQ Learn instrument (Niemi, 
Nevgi & Virtanen, 2003). 
               SRL components measured in the instruments 
 Areas for regulation 
INSTRU-
MENT Cognition Motivation/affect Behaviour Context 
MSLQ   Rehearsal 
Elaboration 
Organization 
Critical Thinking 
Metacognition 
Intrinsic Goals 
Extrinsic Goals 
Task Value 
Control Beliefs 
Self-Efficacy 
Test Anxiety 
Effort Regulation 
Help-Seeking 
Time/Study  
  environment   
  management 
Peer Learning 
Time/Study  
  environment   
  management 
IQ Learn 
online  
instru-
ment  
Revision 
Use of keywords  
  and advance or- 
  ganisers 
Finding essential 
Constructing  
  knowledge 
Critical thinking 
Approaching theo- 
  retically 
Self-assessment 
Expectation of  
  success 
Self-efficacy 
Intrinsic interest 
Task value  
Performance anxi- 
  ety 
Time management 
Self-management 
Persistency 
Help-seeking strat- 
  egies and peer  
  learning 
Self-assessment  
 
The reliability of the sum-scales in the IQ Learn online instrument was examined 
and presented in original studies II and III and they can be considered acceptable. 
The instrument was created to measure general SRL, not course or discipline-spe-
cific SRL. In the original studies of this research, the developed online instrument 
(Niemi, Nevgi & Virtanen, 2003) was used for data collection. The reliability of 
the IQ Learn instrument was evaluated further in a case study (Virtanen & Nevgi, 
manuscript), in which the self-reports collected by the IQ Learn instrument were 
compared to deductively analysed interviews of HE students. The results showed 
parallel results, even though the self-reported scores of SRL components were 
slightly higher than the interviews revealed, especially among the students who 
were less skilful in SRL according to analysis of the interviews.   
The IQ Learn system was introduced to teachers of several faculties in univer-
sities and universities of applied sciences in Finland, as well as internationally. In 
Finland, the system has either been applied in study orientation courses or the 
students were encouraged to use the system independently for self-evaluation. It
has also been used by teachers who wanted to add a course of learning as an ad-
dition to their regular courses. During the years 2002-2008, a total of 12,000 HE 
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students used the system. Finnish virtual university was disbanded in 2010, how-
ever, the IQ Learn system was utilised until 2015. 
Active Learning Experiences Instrument
In Study III for measuring student teachers’ active learning experiences an instru-
ment validated by Hannele Niemi (2002a; 2012) was used. Niemi originally de-
veloped The Active Learning Experiences Instrument in the early 2000s (Niemi, 
2002a) and later updated it slightly (Niemi, 2012; Niemi & Nevgi, 2014). The 
instrument includes 20 statements sharing the idea that active learning consists of 
independent and collaborative inquiry, structuring and restructuring knowledge, 
problem-solving orientation, critical approaches, and evaluations of knowledge 
(Niemi, 2012). In Study III, a full version of the instrument was used. The partic-
ipants were asked to assess how often they had experienced active learning in their 
studies. In addition, for the original study III, we carried out factor analysis to see 
if sum-scales could be constructed out of the instrument’s 20 items for further 
analysis. Factor analysis (Principal Axis Factoring, Varimax rotation) revealed 
two-factor and three-factor models. The three-factor model was selected for fur-
ther analysis and three sum-variables were constructed:
A1 = Goal-oriented and intentional learning (eight items), Cronbach’s alpha .89,
A2 = Autonomous and responsible group work (seven items), Cronbach’s alpha 
.81, and 
A3 = Shared and collaborative problem solving (four items), Cronbach’s alpha 
.82.
Professional Competencies Instrument
The Professional Competencies Instrument consisting of 40 items was developed 
by Niemi (2002; 2012). In the instrument, the participants are asked to assess how 
well their TE programme prepared them for the teaching profession. Niemi (2012) 
carried out factor analysis (Principal Axis Factoring with Varimax and Promax 
rotations) to create a factor model for further analysis. The selected five-factor 
model and constructed sum variables (Niemi, 2012), based on their homogeneity, 
theoretical validity, and relevance, were used in Study III for further analysis. 
These sum variables and the Cronbach’s alphas calculated in Study III were:
P1 = Designing instruction (six items), Cronbach’s alpha .76,
P2 = Cooperation – teachers working with others (eight items), Cronbach’s alpha 
.81,
P3 = Ethical commitments (seven items), Cronbach’s alpha .86, 
P4 = Diversity of pupils and preparing them for the future (eight items), 
Cronbach’s alpha .86, and
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P5 = Teachers’ own professional learning (nine items), Cronbach’s alpha .85. The 
items are presented in Appendix 1. 
Measuring of academic achievement
To measure academic achievement in Study II, we analysed study success and 
study progression. The assessment of study success was based on the university’s 
student register data. The study success was operationalised as the mean of all the 
grades (scale 0-5) weighted with the study credits earned during a student’s study 
years.  
The study progress was defined as consisting of the total number of credits 
earned during studies divided by the sum of terms in which a student was regis-
tered for attendance. Students at the University of Helsinki can interrupt their stud-
ies for a study term by registering as absent. For this reason, only the active study 
terms were calculated as an indicator of study progress, rather than using the sum 
of all study years. The Bachelor’s degree consists of a total of 180 ECTS credits, 
while the Master’s degree requires the completion of an additional 120 ECTS 
credits. Students are encouraged to plan their studies in such a way that they do 
not exceed the target duration of the degree programmes (3+2 years). A student 
progressing well should earn 30 credits per active study term. 
Analysis
Analysis in the original studies
In Study I, internal consistency of the components of SRL inventory was exam-
ined by Cronbach’s alphas. In addition, the confirmatory factor with goodness-of-
fit analysis was performed to examine the factorial structure. The inter-correla-
tions among the components of SRL were analysed by Pearson’s correlation co-
efficient analysis. In addition, analysis of variance (ANOVA) were applied to ex-
plore the SRL differences between discipline and gender groups. To calculate the 
statistical significance of the differences between groups, Scheffe’s post-hoc test 
was conducted.  
In Study II, the relationships between the SRL components, study success, and 
study progress were investigated through correlation analysis. To analyse which 
motivational components predicted the use of management and learning strate-
gies, regression analysis with forced entry method for the initial analysis were 
conducted. The clustering-by-cases procedure was applied to reveal the different 
student groups in terms of SRL. The three-cluster solution was selected, and the 
three clusters formed the three different SRL profiles. 
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The relationships between SRL, active learning, and professional competen-
cies in Study III were examined by correlational analysis. To examine how the 
use of active learning methods and participants’ SRL explain the achievement of 
professional competencies, regression analysis were conducted. A clustering-by-
case procedure was used to identify the SRL profiles. The best solution comprised 
three clusters including student teachers with different SRL. To find out whether 
there were mean differences in scores of professional competencies between the 
SRL groups with different active learning experiences, a one-way multivariate 
analysis of variance (MANOVA) was conducted. The significances of the mean 
differences in professional competencies within these groups were analysed by 
one-way analysis of variance (ANOVA). 
All statistical analyses for this study were conducted using statistical software 
SPSS’s different versions for Windows.
Second order analysis
In addition, for this study, second-order factor analysis was calculated using the 
SRL data of original studies II and III. The first-order confirmatory factor analysis
was conducted (Nevgi, 2001; 2002) in the validation process of the SRL instru-
ment, which was used in the original studies. The first-order factor analysis was
carried out to differentiate the SRL components which HE students use (Niemi, 
Nevgi & Virtanen, 2003). Based on the earlier analysis, the sum-scales for the IQ 
Learn inventory were calculated, and three scales for the inventory were created. 
In this summary part of the doctoral thesis, the aim of the second-order factor 
analysis was to find how HE students’ SRL components (i.e. the sum-scales) are 
related to each other. Other aims for conducting the second-order factor analysis
were to find latent relations between the SRL components and to investigate 
whether bigger SRL components could be identified. For the second-order factor 
analysis the data collected in Studies II and III by all three scales of the IQ Learn 
SRL inventory were used, even though the data collected by the Learning Strate-
gies scale were not used in original study III. This choice was made because the 
goal of the second-order analysis was to examine SRL as multidimensionally as 
possible and see if any indication for SRL model’s re-specification would emerge.  
In addition, several studies (e.g. Jackson, 2018; Muis, Winne & Jamieson-
Noel, 2007; Tock & Moxley, 2017) have documented problems with the factor 
structure associated with measuring SRL with the MSLQ (on which the SRL in-
ventory used in this study is based). Pintrich (2004) stated that he further devel-
oped the conceptual SRL model (Pintrich, 2000a) more than ten years after the 
MSLQ was finalised in 1991, and that the MSLQ was not designed to asses all 
components of his theoretical SRL model. Jackson (2018) mentions that several 
factor-analytic studies on the MSLQ test motivation and learning strategies sepa-
rately and only to first-order factor levels (e.g. Pintrich et al., 1993; Smith & Chen, 
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2017). Jackson (2018) also states that Pintrich et al. (2000) acknowledged a lack 
of a strong fit between the theoretical SRL model and the empirical data, and rec-
ommended conducting more research on SRL with different populations in differ-
ent contexts. For the second-order explorative factor analysis of this study, Prin-
cipal Axis Factoring extraction and Promax rotation method with Kaiser Normal-
isation were used. 
Research ethics 
The quantitative data were collected with the IQ Learn online instrument in orig-
inal studies I and II, and by an electronic inventory in original Study III. The IQ 
Learn system saved the data for participants who used the system during courses 
or independently. We informed the participants, either in the cover letter of the 
electronic inventory or when logging in to the IQ Learn online instrument, that 
the data would be used for research purposes following strict ethical guidelines. 
The system saved users’ results and they could be afterwards seen by the individ-
ual students themselves and retrieved from the system for research purposes by an 
administrator. In addition, in original study III, the participants were informed that 
the data collected by several inventories would be used for research. After the 
demographic information of participants was coded to the data sets, all personal 
data was removed (email addresses and names), and only anonymous user IDs 
generated by the IQ Learn system or the electronic inventory software were used 
to individualise the responses.  
When the data from the student register were retrieved for original study II in
2010, the university’s instructions and ethical standards of the time were followed. 
At that time, it was possible to make use of information from students’ study cred-
its for research purposes without asking for students’ permission, as long as the 
research was reported in such a manner that no student could be identified. The 
data were handled with special attention and anonymised as soon as it was united 
with the SRL data for analysis.  
All the data used in different phases of this entire study was stored so that only 
the researchers had access to it. This study was conducted following the ethical 
guidelines of the National Advisory Board on Research Ethics in Finland. The 
principles are in line with the ethical guidelines of the European Educational Re-
search Association (EERA) for upholding high academic and professional stand-
ards. 
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5 Findings and theoretical reflections  
The following chapters present the findings of this study related to each research 
question. Directly after the results, the reflections of the findings from theoretical 
and previous research viewpoints are presented, related to each research question. 
This structure was selected in order to explore each research question on a deeper 
level. In the discussion, more holistic reflections will be introduced. 
Defining HE students’ self-regulation in learning
Structure and the main components of SRL
To answer the first research question concerning the relationships between several 
SRL components, first the constant strong relationships between specific SRL 
components were examined, and the question of whether these relationships in-
crease understanding of what the most important SRL components for HE stu-
dents are, was addressed.  
The correlation analysis provided evidence that there are consistent features in 
HE students’ SRL. The SRL data from Study II and Study III was used for the 
correlational analysis. Comparison of the correlation matrixes of the SRL data 
from Study II and Study III revealed consistently high Pearson correlation coeffi-
cients between the same sum-scales. As mentioned in the chapter 4.4 Analysis, 
the data collected by the scale Learning strategies of the SRL inventory were not 
analysed in Study III. However, that data were applied in the additional analysis
performed for this summary part of the thesis to be able to examine SRL as mul-
tidimensional as possible. Correlation coefficients between the SRL components 
of the three SRL scales of data sets used in Study II and Study III are presented in 
Appendix 2 and Appendix 3.
Firstly, results of the Pearson correlation coefficient analysis indicated that in 
both sets of data there was a significant positive association between expectation 
of success and self-efficacy (Study II r = .73, p = .01, Study III r = .78, p = .01). 
In addition, self-efficacy and expectation of success showed a significant positive 
association with intrinsic interest. Secondly, self-management, time management, 
and persistency correlated strongly and positively with each other. In Study II, the 
values of r varied from .42 to .64 (p = .01) and in Study III from .41 to .64 (p = 
.01). These resource management strategies (Pintrich & McKeachie, 2000) form 
a basis for methodical and metacognitively active learning. If students can use 
these strategies effectively, they are more likely themselves the agents of their 
 30
learning. Thirdly, the Pearson correlation coefficient analysis revealed strong pos-
itive correlations between learning strategies such as approaching theoretically, 
critical thinking, self-assessment, and constructing knowledge. The values of r
varied in Study I from .46 to .66 (p = .01) and in Study III from .61 to .74 (p = 
.01).   
In order to further study the associations between the components of SRL, sec-
ond order factor analysis was performed separately for the original SRL data of 
Study II and of Study III. The fourth resource management component, help-seek-
ing and collaboration, was not included in the factor analysis because the correla-
tion analysis in original studies II and III showed only non-significant or weak 
associations with other SRL components. Both second-order factor analysis (Prin-
cipal Axis Factoring, with Rotation Method: Promax with Kaiser Normalization) 
yielded in the 3-factor solution. The loadings on factorial structures were rather 
similar. The factor loadings are presented in the Table 4.  
The analysis with data from Study II provided with factors labelled as 1) Re-
source management strategies, 2) Advanced learning strategies, and 3) Self-effi-
cacy beliefs. The analysis with data collected for Study III revealed similar factors. 
On the factor Resource management strategies, the components such as time man-
agement and self-management loaded highest. In addition, persistency and learn-
ing strategy, such as revision loaded highly on this factor. In the IQ Learn inven-
tory, self-management strategy was understood as metacognitive in nature 
whereas time management and persistency were understood as cognitive strate-
gies, and revision is a basic learning strategy.  
On the factor labelled as Advanced learning strategies, the cognitive and met-
acognitive components of approaching theoretically, critical thinking, and self-
assessment loaded highest. In the IQ Learn inventory, approaching theoretically 
describes students’ application of learned theories into practice, drawing conclu-
sions and development of their own theories, and looking for examples and appli-
cations to deepen learning. Critical thinking strategy is described as a student’s 
ability to make critical evaluations, looking for supportive arguments, and con-
firming accuracy of facts. A student uses self-assessment strategy for ensuring 
deep understanding through questioning and discussing, for thinking over, reflect-
ing, and explaining what s/he has learned. On this factor in Study III’s data, con-
structing knowledge also loaded highly. This learning strategy includes activities 
such as utilising earlier knowledge, experiences, and information for constructing 
new knowledge. 
On the third factor, Self-efficacy beliefs, the motivational SRL components 
self-efficacy and expectations of success loaded highest. These components in-
clude the three aspects that Pintrich and McKeachie (2000) describe as forming 
the expectancy component of SRL, such as beliefs about the ability to perform a 
task, judgments of self-efficacy, and expectancy for success at a learning task. The 
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three factors described above present the most important features for self-regu-
lated learning in HE. 
Table 4. The factorial structures of the second order factor analysis and SRL components’ loadings 
on factors. 
Sub-scales 
Data from Study II, N=1248 
loadings on factors 
Data from Study III, N=422 
loadings on factors 
Resource 
manage-
ment  
strategies 
Advanced 
learning 
strategies 
Self- 
efficacy 
Resource 
manage-
ment  
strategies 
Advanced 
learning 
strategies 
Self- 
efficacy 
Motivational and affective components 
Self–efficacy beliefs   .821   .862 
Expectations of suc-
cess   .704   .725 
Intrinsic interest        .305   .546  
Utility value/Task 
value .465      
Performance anxiety   -.434   -.489 
Regulation strategies 
Time management  .695   .804   
Self-management .699   .684   
Persistency .613   .540  .327 
Help seeking and col-
laboration r e m o v e d r e m o v e d 
Self-assessment  .721   .811  
Learning strategies 
Revision .710   .653   
Using keywords and 
advance organisers .681   .652   
Finding essential 
points .393 .320  .376   
Connecting new and 
old knowledge / Con-
structing knowledge  
 .482   .758  
Critical thinking  .909   .833  
Approaching theoret-
ically  .851   .958  
 KMO = .899, df 105, p = .000 KMO = .863, df 105, p = .000 
 
Extraction Method: Principal Axis 
Factoring. 
Rotation Method: Promax with 
Kaiser Normalization. Rotation 
converged in 6 iterations. 
Extraction Method: Principal Axis 
Factoring. 
Rotation Method: Promax with 
Kaiser Normalization. Rotation 
converged in 5 iterations. 
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Reflections on the most important components of SRL
The original studies of this research and the second-order analysis supported the 
structure of SRL as consisting of three basic components: Resource management 
strategies, Advanced learning strategies, and Self-efficacy beliefs (see figure 2). 
This finding is partially aligned with previous studies which measured SRL using 
the MSLQ. Recently, Jackson (2018) performed second- and third-order factor 
analysis for data collected by the MSLQ. He found four second-order latent SRL 
constructs, specifically, value, expectancy, strategies and resource management. 
The resource management construct identified in Jackson’s (2018) study included 
sub-scales such as time and study environment management and effort regulation. 
In the second-order analysis of this doctoral thesis, the sub-scales time manage-
ment and self-management loaded highly on the factor labelled Resource manage-
ment strategies. Likewise, there were similarities between Jackson’s (2018) con-
struct of strategy use and the factor of advanced learning strategies of this study. 
Both included cognitive and metacognitive sub-scales, even though not all cogni-
tive learning strategies of the IQ Learn inventory loaded on this factor in this 
study. Additionally, Jackson’s (2018) second-order factor analysis revealed two 
separate constructs in the area of motivation, specifically value and expectancy. 
Jackson’s (2018) construct of expectancy included the sub-scales control of learn-
ing beliefs and self-efficacy for learning and performance, which are correspond-
ing constructs with the self-efficacy factor in this study, including the sub-scales 
of self-efficacy beliefs and expectations of success. 
In addition, Jackson (2018) and Credé and Phillips (2011) found that the sub-
scales of the MSLQ, specifically, test anxiety, peer learning, help seeking, and 
extrinsic goal orientation loaded weakly on the factors. This study confirms the 
finding of those two studies (Jackson, 2018; Credé & Phillips, 2011), as the sub-
scale help seeking and collaboration did not correlate with the other SRL-compo-
nents, performance anxiety’s loading was negative and utility value loaded only 
weakly on the factors of this study. This finding may be due to the inventories 
used. Another explanation may be that anxiety, help seeking and collaboration are 
distinct from other measured SRL components. The SRL structure found in this 
study shows the importance of the three SRL components described above and 
brings new knowledge to understanding SRL in HE. 
The models of SRL developed by several researchers (e.g. Pintrich 2000a; 
Zimmerman 2000a) include motivational, metacognitive, and cognitive compo-
nents. In addition, there are several studies investigating the relationships between 
the SRL components of various SRL theories. The following will discuss how the 
previous studies focus on how other SRL components are related to these three 
basic and most important components of SRL: resource management strategies, 
advanced learning strategies, and self-efficacy beliefs. 
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Figure 2. The most important components of higher education students’ self-regulated learning.  
 
Resource management strategies 
In original studies II and III, high correlations were found between time manage-
ment, self-management, persistency, expectations of success, and cognitive learn-
ing strategies. Wolters and Hussain (2015) found that perseverance of effort is a 
strong positive predictor for all indicators of SRL, including value, self-efficacy, 
and use of motivational, cognitive, metacognitive, and management strategies. 
Students with more perseverance of effort expressed greater interest, value, and 
usefulness in their coursework and were more confident in their success (Wolters 
& Hussain, 2015). Wolters and Hussain (2015) found evidence of an association 
between perseverance and time management, and Wolters and Benzon (2013) 
found that ineffective time management was related to students’ use of motiva-
tional regulation strategies. Additionally, Howell and Watson (2006) showed neg-
ative associations between difficulties in time management and the use of SRL 
components such as rehearsal, elaboration, planning, monitoring, and regulation.  
The study of Vrugt and Oort (2008) showed that persistency was positively 
related to the use of metacognitive, cognitive, and resource management strate-
gies. Students who invested more effort were more actively engaged in the process 
of learning and self-regulation. Vrugt and Oort (2008) demonstrated by path-anal-
ysis that among effective self-regulatory students, mastery goals had a large  
positive effect on metacognition, which then had an effect on the use of metacog-
nitive, cognitive, and resource management strategies. The concept mastery goal
relates to a learner’s aims to gain new understanding and in this study, the concept 
intrinsic interest carries a similar meaning; it refers to the aim to understand and 
learn something for the learning itself. Both concepts contrast with performance 
goals, which relates to focus on being superior to peers.  
Resource  
management 
strategies 
Advanced 
learning  
strategies  
Self-efficacy  
beliefs 
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Advanced learning strategies 
As mentioned above, Honicke and Broadbent (2016) demonstrated evidence that 
the use of advanced learning strategies is positively related to self-efficacy. In 
addition, the findings of Studies II and III, which show that intrinsic interest cor-
relates positively with the use of advanced learning strategies are in line what 
Bruinsma (2004) and Pintrich (2000b) found. Similarly, Vrugt and Oort (2008) 
found that the use of cognitive learning strategies is related to mastery goals.  
 
Self-efficacy beliefs 
Previous studies show that self-efficacy beliefs are strongly related to the use of 
other SRL components. Pintrich (2004), Pintrich and McKeachie (2000), and 
Wolters and Hussain (2015) found that self-efficacy is positively related to the 
active use of cognitive and metacognitive strategies, especially to the use of 
avanced cognitive learning strategies (Honicke & Broadbent, 2016). Brown, Pe-
terson, and Yao (2016), Hrbácková and Hladík (2011), and Räisänen, Postareff, 
and Lindblom-Ylänne (2016) found that self-efficacy is positively related to the 
use of regulation strategies (e.g. persistency). Instead, contrary to the results of the 
original studies of this research, Linnenbrink and Pintrich (2003), Nelson and 
Ketehult (2008), and Pintrich & Zusho (2002) found positive relations between 
self-efficacy and help-seeking behaviour. However, in the original studies II and 
III, self-efficacy and help-seeking were only very weakly related. 
The findings in original studies II and III that self-efficacy is negatively related 
to performance anxiety confirm the results of previous research (Bembenutty, 
2009; Pintrich and DeGroot, 1990; Schunk, Pintrich, & Meece, 2008). Students 
with high self-efficacy beliefs are less likely to become overly anxious in perfor-
mance situations.  
Individual differences in SRL
The second research question of this study examined how HE students differ in 
their SRL. Various previous studies show that HE students’ skills to self-regulate 
their learning vary from poor to excellent (e.g. Barnard-Brak, Lan, & Osland Pa-
ton, 2010; Peverly, Brobst, Graham, & Shaw, 2003; Vrugt & Oort, 2008). In this 
study, the differences among HE students was examined through researching what 
kind of different SRL profiles can be identified and how HE students’ skills in 
SRL vary in different disciplines and between genders. 
SRL profiles  
Based on the findings of the original studies II and III of this research, different 
SRL profiles were identified: Excellent in SRL (Studies II and III), Aiming high 
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with insufficient SRL (Study II), Dissonant in SRL (Study III), Distressed Per-
formers (Study II), and Moderate in SRL (Study III). In both studies (Study II and 
Study III), students with a profile of Excellent in SRL (see Figure 3 and 4) were 
highly intrinsically interested and optimistic about their success, scoring very high 
on self-efficacy and expectations of success. They were persistent and often used 
strategies to manage their learning (e.g. self-management, time management, and 
self-evaluation of learning). Especially based on the results of Study III, the stu-
dents with excellent SRL were shown to be able to use versatile advanced cogni-
tive learning strategies. 
The students with the SRL profiles Aiming high with insufficient SRL (Study 
II) and Dissonant SRL (Study III) were revealed to have high self-efficacy and 
expectations of success. In addition, they scored high on task value and rather high 
on intrinsic interest. However, these students were less persistent and used less 
time management, self-management, and self-evaluation strategies than students 
with excellent SRL. In addition, students with a profile of Aiming high with in-
sufficient SRL scored lower than students with excellent SRL in all learning strat-
egies. Finally, for the students with the profile of dissonant SRL, it was typical to 
be socially oriented. They were more willing to collaborate and sought help more 
than the students with other SRL profiles.    
The students with the Distressed performers profile in Study II and Moderate 
SRL in Study III scored constantly lowest on all SRL components. However, the 
distressed performers showed more anxiety in performance situations than the stu-
dents with other SRL profiles. Students with this profile scored moderately on 
motivational and regulation SRL components and all learning strategies. In addi-
tion, the low score in self-assessment revealed that students with these profiles 
rarely reflected upon their learning in order to improve their study strategies or 
self-evaluate their learning results. The participants’ mean scores, profile scores 
in SRL, cluster centres of the cluster solutions, and significance testing of means 
of individual scales by clusters are shown in the corresponding original articles.   
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Notes: Scale 1-5, SRL components: 
1. Expectation of success 9. Help-seeking strategies
2. Self–efficacy 10. Self-assessment
3. Intrinsic interest 11. Revision
4. Utility value of studies 12. Keywords and advance organisers
5. Performance anxiety 13. Finding essential points
6. Time management 14. Constructing knowledge
7. Self-management 15. Critical thinking
8. Persistency 16. Approaching theoretically 
Figure 3. SRL profiles of HE students from different disciplines, Study II. 
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SRL profiles, Study II
Aiming high with insufficient SRL (n = 620)
Excellent in SRL (n = 498)
Distressed performers (n = 130)
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Notes: Scale 1-5, SRL components: 
1. Expectation of success 6. Time management 
2. Self–efficacy 7. Self-management
3. Intrinsic interest 8. Persistency 
4. Utility value of studies 9. Help-seeking strategies
5. Performance anxiety 10. Self-assessment 
Figure 4. SRL profiles of student teachers, Study III. 
SRL in different disciplines and gender groups 
In the original study I, it was investigated how HE students’ SRL differs in differ-
ent disciplines and gender groups. Researchers (Anderman et al., 2001; Bong, 
2004; Pintrich, 2004; Rotgans & Smith, 2009; Winne, 2010) have claimed that 
academic self-regulation, as a character of a learner, is unstable and not transfer-
able across different contexts or subjects, however the differences between the 
study subjects were found to be minimal. In contrast, Wolters and Pintrich (1998) 
showed that SRL is not context-dependent. In Study I, the SRL of HE students 
representing different disciplines was compared, rather than the individual stu-
dents’ SRL in different learning contexts. 
Pintrich and Zusho’s (2002) review on gender differences related to the moti-
vational aspects of SRL showed inconclusive results, but research show diffeences 
between genders in the use of self-regulation strategies and learning strategies. In 
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Study I, we explored the differences between gender groups in motivational and 
regulation components of SRL.  
The statistically significant differences in SRL components found in Study I 
are shown in Table 5. Differences between discipline groups were found in all 
motivational and affective SRL components and regulation strategies. In addition, 
differences between gender groups were found in several SRL components.  
Table 5. Statistically significant differences in SRL between discipline and gender groups in Study I.   
SRL sub-scales Discipline Gender 
Motivational and affective components Statistically significant differences 
Expectation of success ***  
Self-efficacy ***  
Intrinsic interest       *** * 
Utility value / Task value *** ** 
Performance anxiety *** ** 
       Regulation strategies 
Time management  ***  
Self-management ***  
Persistency *** * 
Help seeking and collaboration *** *** 
Self-assessment ***  
* p < 0.05, ** p < 0.01, *** p < 0.001 
In Study I, students of Behavioural Sciences, used more SRL than the students 
from other discipline groups. In addition, students from Science, Bioscience and 
Medicine, Economics, and Arts used more SRL than students from Technology, 
who used the least SRL in their studies.  
Even though the results of the Study I showed statistically significant differ-
ences in various components of SRL, HE students’ general level of SRL is not 
clearly dependent on discipline. However, a few systematic differences were 
found when the SRL results were observed using Biglan’s (1973) discipline cate-
gorisation (pure/applied, soft/hard) based on cultural and epistemological differ-
ences. It was found in Study I that students of the applied sciences scored higher 
on self-efficacy, intrinsic interest, and utility value of studies than the students of 
the pure sciences. Instead, the students of pure sciences scored higher on perfor-
mance anxiety. In addition, students of the applied hard sciences scored lowest on 
time management and self-management. The students of the soft sciences scored 
higher on self-assessment than the students of hard sciences, meaning they self-
evaluate their learning and learning outcomes more often. 
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The Study I showed statistically significant differences between the disciplines 
within the same gender group as well. In general, female students of Behavioural 
Sciences had slightly higher expectations of success and self-efficacy beliefs than 
female students of Bioscience and Medicine. In addition, female Behavioural Sci-
ence students scored higher on intrinsic interest than the students of Technology 
and Economics. The lowest scores in motivational SRL components were found 
among female students of Technology and Biosciences and Medicine, and the 
lowest scores in most resource management components were found among  
female Technology students. In regulation strategies, Behavioural Science  
females scored significantly higher in time management than the students of Bio-
science and Medicine—and in persistency and self-assessment, higher than  
female students from Technology. In addition, female students of Arts and Sci-
ence used statistically significantly more self-assessment than female Technology 
students. 
Similarly, male Technology students scored lower on self-efficacy than male 
students from other disciplines. The male Behavioural Science students scored the 
highest on self-efficacy. There were statistically significant differences between 
male students on other motivational components as well, except on the utility 
value component. The Technology students scored the lowest on almost all com-
ponents. In addition, the male Science students had the highest performance anx-
iety. There were statistically significant differences between males in regulation 
strategies as well: the Economics males scored higher than the Technology males 
on all regulation strategies.  
The Study I showed that female students had slightly higher intrinsic interest 
than male students. It was also found that female students used statistically signif-
icantly more help-seeking strategies, valued the utility of their studies more 
highly, and had slightly higher performance anxiety than male students. Finally, 
Study I revealed that especially female students of Economics had high perfor-
mance anxiety and female Technology students sought help most actively in dif-
ficulties and studied in cooperation more than male Technology students.
Reflections on HE students’ differences in SRL 
In this section, the findings concerning how HE students differ in SRL are re-
flected in terms of differences in SRL profiles and in terms of differences in SRL 
between discipline and gender groups.  
Previous studies on SRL profiles have identified a group of students who are 
described as competent or super self-regulators (Barnard-Brak, Lan, & Osland 
Paton, 2010), high or active regulators (Dörrenbächer & Perels, 2016; McCardle 
& Hadwin, 2015), effective self-regulators (Vrugt & Oort, 2008), self-directed 
(Heikkilä et al., 2011), or optimistic students (Heikkilä & Lonka, 2006). Ver-
munt’s learning pattern theory describe these kinds of students as presenting 
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meaning-directed learning patterns (Vermunt & Minnaert, 2003). The Excellent 
SRL profile in Study III resembles the above-mentioned profiles found in previous 
studies. For students of these profiles, it is typical to use the skills and strategies 
of SRL effectively, to have high motivation, a deep learning approach, and opti-
mistic learning strategy; they focus on mastery goals and have low anxiety and 
less fear of failure. The previous studies and this study provide evidence that some 
students begin their university studies with good or excellent SRL skills, set their 
learning goals high, aim to succeed in their studies, are persistent, self-assess, and 
reflect on their learning. This result is constant despite the different theoretical 
conceptualisations and different research traditions used in previous studies de-
scribed above. 
In contrast to the strong self-regulators, different features of insufficient SRL 
skills have been identified in previous research depending on the conceptualisa-
tions and theoretical constructs. The Moderate SRL profile in the original Study 
III and the profile of Distressed performers in Study II resemble the profiles found 
in studies of Barnard-Brak, Lan, and Osland Paton (2010) and McCardle and Had-
win (2015), for which low SRL strategy use and motivation were typical. Further, 
Heikkilä and her colleagues (2012) identified a group of Non-regulating students, 
and Vrugt and Oort (2008) distinguished a profile of Less-effective students in 
SRL, which have features in common with the profiles of this study. In addition,
Dörrenbächer and Perels (2016) and McCardle and Hadwin (2015) found a group 
of students with moderate SRL. Heikkilä and Lonka (2006) distinguished a group 
of reproducing students with insufficient regulatory skills, and Heikkilä et al. 
(2011) found a profile of Non-academic students showing low levels of SRL and 
hardly any critical evaluation or deep understanding. It is specific to students with 
all these SRL profiles that they scored either low or moderate on almost all meas-
ured components of SRL: motivational, regulation, the components measuring 
strategy use, and higher levels of anxiety. Additionally, Vermunt’s (1998) undi-
rected and reproduction-directed learning patterns resemble these profiles.  
In addition to these constant or rather clear profiles, conflicting profiles, or 
profiles with qualitative peculiarities have been identified. Dörrenbächer and 
Perels (2016) found a profile called Conflicting SRL with high motivation where 
students scored high on motivational sub-scales, but low on time planning and 
self-evaluation, and moderate on the other sub-scales. This profile resembles the 
Distressed performers’ profile discovered in Study II. Barnard-Brak, Lan, and Os-
land Paton (2010) found two profiles with variability: the Students with Fore-
thought-endorsing self-regulating profile scored higher on goal setting and envi-
ronment structuring while they scored much lower on task strategies, time man-
agement, help-seeking, and self-evaluation. This profile resembles the Dissonant 
SRL profile found in Study III, except that students with Dissonant SRL scored 
high on help-seeking and peer learning.  
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Between the discipline groups, the original study I showed statistically signif-
icant differences in several SRL components. However, the mean differences may 
be affected in the fact that students of particular disciplines are more aware of the 
importance of learning motivation and learning skills in general or they are more 
practiced in self-evaluation. Neumann (2002) described what is typical for pure 
hard, pure soft, applied hard, and applied soft disciplines categorised by Biglan 
(1973) when it comes to instructional methods, focus of student learning, and 
learning assessment. But perhaps the recent diversification of instruction methods 
in general and learner-centeredness as a principle has reduced the differences be-
tween disciplines divided in Biglan’s categories. However, recent research still 
has evidenced disciplinary differences in relation to learning and SRL. Dresel et 
al. (2015) interviewed lecturers and students from different disciplines to outline 
the relevant learning situations in different fields demanding self-regulation from 
students. Dresel et al. (2015) found that exam preparation, self-study, and lecture 
attendance demanded different SRL in various disciplines (e.g. Economic sci-
ences, Teacher Education, Psychology, or Engineering). However, the same SRL 
strategies, such as motivational regulation, management of non-social external re-
sources, use of social resources and emotional regulation, goal setting, planning 
and monitoring, and cognitive deep-processing strategy were identified as the 
most useful strategies in all discipline fields (Dresel et al., 2015). Dresel et al. 
(2015) showed that the suitability of SRL strategies varies according to the spe-
cific field of study and specific learning situation. If the learning situations is not 
demanding students’ SRL or offering possibilities to practice self-regulation, HE 
students’ skills in SRL do not necessarily develop. 
The results of the original study I showed that there were only slight differ-
ences in SRL between genders. Correspondingly, Basol and Balgalmis (2016) did 
not find significant differences in levels of SRL components between genders. 
Even though Pintrich and Zusho’s (2002) review did not evidence clear differ-
ences in motivational aspects of SRL between genders, they discovered that fe-
male students generally have lower self-efficacy in Mathematics and Science. Ad-
ditionally, Bao, Xiong, Hu, and Kibelloh (2013) demonstrated that male students 
have higher self-efficacy beliefs than females in general computer use and Ven-
katesh and Morris (2000) found the same gender difference in computer-based 
learning settings. The original Study I showed that female students scored statis-
tically significantly higher on task value than their male peers.  
The results of Study I, which show that female students use self-regulation 
strategies such as metacognitive skills (planning, monitoring, and evaluating) and 
effort management slightly more often than male students, are in line with Niemi, 
Nevgi and Virtanen’s (2003) and Senler and Sungur-Vural’s study (2014). Also, 
in line with the results of Study I, Ruffing, Wach, Spinath, Brünken and Karbach 
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(2015) provided evidence in their study that female student teachers applied learn-
ing strategies (e.g. time management, effort regulation, organisation, and meta-
cognition) more than their male counterparts.  
If viewed from a person-centred approach, the results of Study I show that 
individual differences in SRL exist. It is worth considering whether HE students 
with different SRL be guided differently to enhance their learning. In addition, it 
is worth studying how students with different SRL profiles benefit from the learn-
ing settings demanding or supporting SRL (e.g. active learning). There are very 
few studies in which HE students’ SRL profiles were taken into account when 
examining the effects of fostering SRL (Dörrenbächer & Perels, 2016), and no 
previous studies investigating how student teachers with different SRL profiles 
benefit from the use of active learning methods. However, Dörrenbächer and 
Perels (2016) found that HE students of the moderate SRL profile and the con-
flicting SRL with high motivation profile increased their self-regulation skills af-
ter SRL training. At the same time, there are results showing that only students 
with low SRL baseline levels could benefit from fostering SRL (e.g. Gonzalez-
Pienda et al., 2014). In contrast, Dörrenbächer and Perels (2016) hypothesised that 
students with effective SRL skills would benefit more from an intervention or 
from learning methods demanding skills of autonomous and self-regulated learn-
ing, because they can more effectively control their cognitions. 
Relationships between academic achievement and HE 
students’ SRL 
The third research question of this doctoral thesis concerned the relationship be-
tween HE student’s SRL and academic achievement. In the following sections it 
is first examined how SRL, study success, and study progress are related in mul-
tidisciplinary HE contexts. Secondly, the relations between student teachers’ SRL, 
active learning, and achievement of professional competencies necessary in teach-
ers’ work are investigated. Kramarski and Kohen (2016) and Gordon, Dembo, and 
Hocevar (2007) have emphasised the importance of student teachers’ own SRL. 
Teachers who want to become effective at improving their students’ self-regula-
tion must undertake dual SRL processes themselves. They need to become profi-
cient self-regulated learners themselves, and they must learn how to help their 
students to achieve personal SRL (Bembenutty 2013; Kramarski & Michalsky 
2009a; 2010; Kramarski & Kohen, 2016). Several researchers (e.g. Moos & Ring-
dal, 2012; Perry, VandeKamp, Mercer, & Nordby, 2002) have also emphasized 
that teachers who have received training in self-regulated learning become more 
effective educators. 
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Relations between SRL, study success, and study progress 
Relationship between SRL components in the first study year and academic 
achievement in terms of study success and accumulation of credits was investi-
gated in the original study II. Academic achievement was explored over a long 
term, during the years of Master’s studies of students from different disciplines.
Study success was calculated as a mean of all the grades weighted with the study 
credits students had already earned (i.e. cumulative grade point average (GPA)). 
The study progress consisted of the total number of credits earned during studies 
divided by the sum of active study terms.   
A low positive correlation (.22, p < .05) was found between study success and 
study progress, indicating that students with better grades also proceed more effi-
ciently in their studies. However, the SRL components’ correlation with study 
success and study progress were weak. Study II revealed surprising results, as the 
study progression correlated negatively with the motivational SRL components 
expectation of success (-.15, p < .05), and self-efficacy (-.15, p < .05). Further-
more, low negative correlations appeared between study progress and learning 
strategies such as critical thinking (-.13, p < .05) and approaching theoretically  
(-.13, p < .05).  
Finally, the results of Study II did not show correlations between SRL’s moti-
vational and affective components, regulation strategies, or learning strategies and 
study success. This finding is contrary to Dörrenbächer and Perels (2016) and 
Kitsantas (2002), who found out that students with higher SRL skills showed 
higher learning achievements.   
The result of Study II, that the study success was not straightforwardly related 
to the SRL components, was thought-provoking. We aimed to identify which spe-
cific components of SRL measured in the first study year are related to later suc-
cess in master’s level studies. In order to find out any relationship between these 
variables, several analyses were performed. We recoded the data into three sub-
groups according to the study success measured by the cumulative GPA, but the 
analysis of variance (ANOVA) did not show statistically significant differences 
between these groups’ results on SRL components. In addition, the relations be-
tween SRL components and study success were examined separately for students 
from different disciplines, gender groups, age groups, and groups created on the 
basis of the amount of students’ study years. However, no statistically significant 
correlations between these groups’ study success and SRL were found. Neither 
did we find statistically significant differences in study success between student 
groups with SRL profiles such as Excellent in SRL, Aiming high with insufficient 
SRL, and Distressed performers, contrary to Barnard-Brak, Lan and Osland Pa-
ton’s (2010) finding that students who regulate their learning minimally or have a 
disorganised SRL profile reach lower GPA. In addition, no statistically significant 
differences were found between groups created on the basis of students’ level of 
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SRL components such as intrinsic interest, expectations of success, or perfor-
mance anxiety. 
Relations between SRL, active learning, and student teachers’ 
achievement of professional competencies 
The original study III focused on examining how SRL, use of active learning 
methods, and achievement of professional competencies are interrelated in 
Teacher Education (TE). SRL has been recognised as especially important for stu-
dent teachers to be able to guide their students towards self-regulation (Vrieling, 
Bastiaens, & Stijnen, 2010 ), for student teachers’ professional learning (Niemi, 
2002), and different regulation skills are needed to student teachers’ further pro-
fessional learning (Endedijk, Brekelmans, Verloop, Sleegers, & Vermunt, 2014). 
However, Endedijk, Vermunt, Meijers, and Brekelmans (2014) found little evi-
dence in their longitudinal study that student teachers become more self-regulat-
ing throughout a teacher education programme.   
The main aim of Study III was to investigate whether and how student teachers 
with different SRL profiles profited from active learning to achieve professional 
competencies. To my knowledge it was the first time it was explored how excel-
lent and less skilful SRL students achieve the competencies needed in their pro-
fession when their studies in TE include active learning methods. In this study, 
active learning is considered a knowledge creation process in which students have 
an active role. The framework of assessing active learning is based on theories 
that see learning as a constructivist and collaborative process (Niemi, 2011). In 
this study, active learning consists of independent and collaborative inquiry, struc-
turing and restructuring of knowledge, a problem-solving orientation, a critical 
approach, and the evaluation of knowledge.  
In recent years the use of active learning has increased in HE. The aim of active 
learning is to strengthen students’ autonomy and ownership of their learning. Blu-
menfeld, Kempler, and Kracjik (2006) stated that when the ownership of learning 
increases, the engagement to learning increases, and as engagement is directly 
related to deeper learning, the learning results become better. Thus, based on Blu-
menfeld et al.’s (2006) statement, we assumed that active learning methods pro-
mote learning outcomes, in this case student teachers’ professional competencies, 
which are considered here as the wide range of capabilities needed in the teaching 
profession in the 21st century.  
The results of the Study III showed that when student teachers’ experiences of 
active learning increased, they better achieved the professional competencies. In 
addition, it became evident that student teachers’ high learning motivation and 
capability for self-regulation are beneficial for achievement of the best profes-
sional competencies. Thirdly, Study III showed that student teachers with effec-
tive SRL profited most from the active learning methods used in TE. 
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The regression analysis conducted in Study III showed that active learning and 
SRL components significantly explained achievement of professional competen-
cies. The active learning components such as goal oriented and intentional learn-
ing were the strongest individual components explaining achievement of each of 
the professional competencies. Among the SRL components, task value of studies, 
help seeking and collaboration, and self-management were most strongly con-
nected to the development of professional competencies. Task value was found to
statistically significantly explain achievement of professional competencies such 
as diversity of pupils and preparing them for the future, cooperation—teachers 
working with others, and ethical commitments. This finding indicates that it is 
especially motivating for student teachers to see how in the future they can apply 
in their profession what they have learned in TE. Additionally, the SRL compo-
nent help seeking and collaboration was found to explain the achievement of pro-
fessional competencies such as ethical commitment and teachers’ own profes-
sional learning. The SRL component self-management statistically significantly 
predicted achievement of the professional competency designing instruction. The 
detailed regression model summaries are presented in the original Study III.  
In Study III, interesting result was found showing that student teachers with 
SRL profiles such as excellent, moderate, and dissonant SRL benefitted differ-
ently from the use of active learning methods. The highly motivated student teach-
ers with excellent SRL profited substantially from the use of active learning meth-
ods. When they experienced more active learning methods, they scored signifi-
cantly higher (p = .000) on all five professional competencies, such as designing 
instruction, cooperation—teachers working with others, ethical commitments, di-
versity of pupils and preparing them for the future, and teachers’ own professional 
learning. Similarly, student teachers with moderate SRL profiles scored statisti-
cally higher on all professional competencies when experiences of active learning 
increased. The differences were significant on level (p = .001) on four other com-
petencies, and on level (p < .01) on the competency cooperation—teachers work-
ing with others. The scores of student teachers with excellent and moderate SRL 
profiles developed most strongly in competencies such as teachers’ own profes-
sional learning and diversity of pupils and preparing them for the future when 
active learning increased. Instead, student teachers with the dissonant SRL profile 
did not benefit as much from the use of active learning methods. However, they 
scored somewhat higher on professional competencies as they acquired more ac-
tive learning experiences. When their active learning experiences increased, their 
scores were statistically significantly higher on competencies such as teachers’ 
own professional learning, ethical commitments and cooperation—teachers work-
ing with others.   
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Reflections on the relationship between SRL and academic 
achievement
The previous research findings on whether SRL has a positive impact on learning 
results are inconsistent. Kitsantas, Winsler, and Huie (2008) and Phan (2010) 
found evidence that not all aspects of SRL are related to study success. In addition, 
several researchers: Cazan (2012), Heikkilä and Lonka (2006), Heikkilä et al. 
(2011), Richardson, Abraham and Bond (2012), and Sperling, Howard, Staley, 
and DuBois (2004), found that the correlation between study success and the as-
pects considered favourable for learning is low, though significant. In addition, 
Kosnin (2007) found a negative correlation between SRL and academic achieve-
ment.  
The results of Study II are contrary to those of previous studies, which show a 
positive relationship between single SRL components and study success. Lynch 
(2006), Robbins et al. (2004), Richardson, Abraham and Bond (2012), Rotgans 
and Smith (2009), and Zeegers (2004) provided evidence that the motivational 
SRL component of self-efficacy is a strong or rather strong predictor of GPA. In 
addition, Senler and Sungur-Vural (2014) discovered that pre-service teachers 
who considered learning tasks as valuable to their professional careers received 
the highest GPAs. Brown, Peterson, and Yao (2016) found a small positive corre-
lation between SRL and academic self-efficacy, but only self-efficacy had a small 
but positive contribution to GPA, suggesting that self-efficacy rather than self-
regulation of learning was related to overall achievement. It is worth noting that 
Pajares (2006) found that correlations between academic self-efficacy and out-
comes tend to be higher in research which measures task-specific self-efficacy.  
The results of previous research examining the relations between resource 
management strategies and study success is also inconsistent. Contrary to the re-
sults of Study II, Richardson et al. (2012) found in a large meta-analysis of 126 
studies of SRL strategies among HE students that effort regulation, time manage-
ment, elaboration, and metacognition were the strategies correlating highest with 
GPA. Broadbent (2017), Broadbent and Poon (2015), and Senler and Sungur-
Vural (2014) showed that time management was the strongest predictor of HE 
students’ performance. Ruffing et al. (2015) evidenced small correlations between 
effort and academic achievement. However, Phan (2010) found no significant re-
lation between effort and achievement and Kitsantas, Winsler, and Huie (2008) 
observed that time management predicted academic success only for the first- and 
second-year students. It can be concluded that SRL components and academic 
achievement measured by GPA are not necessarily positively related. 
To consider why the results in Study II did not show a connection between 
SRL components and study success, the research setting can be observed. In Study 
II, we examined how SRL measured in the first study year was related to study 
success and study progress of later study years; it was not measured on a course 
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level. In contrast, the previous studies finding positive correlations between SRL
components and study success measured SRL as course-specific. However, Rot-
gans and Smith (2009) compared the correlations between course grades and com-
ponents of SRL measured by a course-specific MSLQ (Pintrich et al., 1993) and 
with a slightly modified general, not course-specific version of MSLQ. They 
found at best medium-strong correlations between components of SRL and course 
grades, despite the version of MSLQ. Only the course-specific measures of self-
efficacy and effort regulation were more strongly related to achievement than the 
same components measured with the general version of MSLQ. Overall, in Rot-
gans and Smith’s (2009) study the grade predictions based on the general MSLQ 
turned out to be very similar to the course?specific ones. In Study II, SRL was 
measured by an inventory modified from MSLQ to measure general SRL in HE.
Rotgans and Smith’s (2009) study showed that measuring general, not course-
specific, SRL does not necessarily diminish the correlation between SRL and 
study success.  
In Study II we explored study success in the long term, during master’s degree 
studies. In all previous studies, where the connection between SRL components 
and study success was strong, study success was observed on course-level and not 
on Master’s studies as in the original study II. Students mature and their SRL de-
velops when they proceed in their HE studies. If SRL is measured only in the 
beginning of HE studies, the correlation with study success may disappear. In ad-
dition, students’ SRL may vary between the courses according to their interest in 
contents, a teacher’s teaching style, assignments, etc. Also, at different phases of 
studies, students may have different amounts of time to apply to learning. In young 
HE students’ lives, many changes take place and these changes may affect the 
results as intervening variables. Thus, research attempting to find linear relation-
ships between multidimensional SRL and study success will most likely not suc-
ceed.  
One more explanation for not finding a correlation between SRL and study 
success in Study II may be that grades do not tell the truth of students’ learning. 
Hailikari, Postareff, Tuononen, Räisänen, and Lindblom-Ylänne (2014) found 
that the assessment criteria that lecturers apply changes from assignment to as-
signment and grades change accordingly, even if the assessment criteria should be 
concurring, at least in the same discipline. In addition, the culture of learning and 
instruction and assessment methods accordingly vary in different disciplines. In 
the disciplines with structured instruction, teacher is regulating learning more and 
there is no need for students’ strong SRL. 
The results of original Study III showed that specific SRL components and 
active learning experiences explain the achievement of student teachers’ profes-
sional competencies and when the experiences of active learning increased, stu-
dent teachers achieved the professional competencies more easily. The results of 
Study III are in line with studies of Lonka and Ketonen (2012), O’Grady, Mooney 
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Simmie, and Kennedy (2013), and Preston, Harvie, and Wallace (2015) that found 
that the use of active learning methods affect the learning outcomes positively 
(e.g. by promoting HE students’ learning motivation). Kramarski and Michalsky 
(2009a) showed that in teacher education context, the use of active learning meth-
ods has several positive effects on student teachers’ learning. The results of the 
original study III showing that participants’ professional development improved 
when active learning was used are in line with Kramarski and Michalsky’s (2009a) 
finding that active learning promotes the acquisition of professional competen-
cies.  
The most interesting finding in Study III was that student teachers with differ-
ent SRL profiles profited differently from the use of active learning in TE. The 
effectiveness of active learning is based on the cognitive and metacognitive pro-
cesses that it initiates in students when they take responsibility of their learning 
and tasks. These active learning processes are also essential in SRL. Thus, it is not 
surprising that Study III showed that to fully benefit from active learning, students 
must possess effective SRL skills. It seems that a student with excellent SRL is 
more capable of functioning in an active learning context as a responsible member 
of a team, as s/he can study in a self-regulated manner in individual learning tasks. 
Vrieling, Bastiaens, and Stijnen (2012) found that student teachers receiving more 
opportunities for SRL in the educational program started using significantly more 
metacognitive learning strategies during one semester and they were more moti-
vated toward learning. Active learning can be used as one method to increase stu-
dent teachers’ self-regulation of learning. But the results of Study III also remind 
us that student teachers with challenges in SRL need some teacher regulation to 
fully profit from active learning in TE. 
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6 Discussion
Main findings
The purpose of this doctoral thesis was to investigate and increase understanding 
on how higher education students’ self-regulated learning is constructed. The  
second aim of this research was to find out how HE students’ SRL differs and 
what kind of SRL profiles can be found. In addition, this study aimed to find out 
how HE students’ SRL is related to academic achievement. Finally, the fourth aim 
was to examine how students with different SRL profiles benefit from active  
learning in teacher education and how they achieve the professional competencies. 
The key findings of this doctoral thesis are presented in Figure 5.  
Firstly, the key findings of this study show the most important components in 
HE students’ SRL. These components are (1) Resource management strategies, 
(2) Advanced learning strategies, and (3) Self-efficacy beliefs. All these  
components are needed for successful learning in HE. There are several well-
known theoretical SRL models (e.g. Pintrich, Zimmerman) including the same 
SRL components found in this doctoral thesis. In addition, several research studies 
show the importance of these components (e.g. Jackson, 2018; Pintrich, 2000a; 
Linnenbrink & Pintrich, 2003).  
The first important component of SRL found in this study is Resource man-
agement strategies, which is composed of time management, self-management, 
and persistency, including metacognitive processes. The second significant SRL 
component found in this doctoral thesis is Advanced cognitive learning strategies 
including components such as critical thinking, approaching theoretically, and 
self-assessment of learning. The use of the advanced cognitive strategies reflects 
conscious and active approaches to individual learning. Therefore, these strategies 
are considered important for learning in HE contexts. As Pintrich (2000a) men-
tions, a skilful self-regulator is able to select learning strategies to best reach one’s 
learning goals in different learning contexts and to modify the strategies in chang-
ing contexts. Zimmerman (2000b) consider self-efficacy, the third important SRL 
component found in this study, as a key motivational variable in SRL, which func-
tions in different phases of learning. Schunk and Pajares (2009) found that stu-
dents with strong self-efficacy are able to maintain their motivation over time. 
In addition, this study confirms the findings of various previous studies show-
ing that the three important SRL components are positively related to each other 
(e.g. Honicke & Broadbent, 2016; Vrugt & Oort, 2008; Wolters & Hussain, 2015). 
Especially strong are the relations between self-efficacy beliefs and other SRL 
components (e.g. Kitsantas, Winsler & Huiel, 2008; Lynch 2006). Based on the 
results of this and previous studies, the significance of strong self-efficacy beliefs 
for HE students’ learning cannot be denied.   
 50
Figure 5. The key findings of this doctoral thesis.  
Secondly, the original studies showed that there is diversity in HE students self-
regulated learning. There are many students who begin their university studies 
with good SRL skills, set their learning goals high, are persistent, and keep self-
evaluating their progress. There are also HE students who lack SRL skills. We 
found HE students who are highly motivated and have high expectations of their 
success but at the same time have difficulties in time management, self-manage-
ment, and persistency. These students were not fully able to profit from active 
learning methods. These students are most likely hampered by procrastination, a 
dysfunction related to difficulties in time management and self-management and 
affecting more than half of college students (Wolters, 2003; Wolters and Hussain, 
2015). In the original studies it was found out that 60 % of the HE students en-
countered difficulties related to time management and persistency. Procrastination 
is disturbing, especially in self-paced learning like writing and reading tasks 
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(Häfner, Oberst & Stock, 2014). In addition, procrastination has been associated 
with lowered academic performance and with depression, stress, and reduced 
sense of well-being (Schraw, Wadkins & Olafson, 2007).    
This study demonstrates that there are also HE students who lack the skills of 
critical thinking and self-evaluation. Similarly, Heikkilä et al. (2011) found a 
group of students who demonstrated hardly any critical evaluation or deep under-
standing and showed low levels of self-regulation. However, in this study and in 
the study of Heikkilä et al. (2011), a similar intriguing finding was made: the study 
success of these students was not significantly weaker than the students with ex-
cellent skills in SRL. This finding invokes thoughts of whether it is possible to 
study and get a degree from university without developing advanced cognitive 
learning skills such as applying theoretical knowledge into practice, critical think-
ing, or self-reflection of learning.  
In addition, a profile of distressed performers was identified in this study. Stu-
dents with this profile had high performance anxiety and used the management 
strategies and advanced cognitive learning strategies ineffectively. Previous stud-
ies have related a lack of regulation to a surface approach of learning and task-
irrelevant behaviour (Heikkilä & Lonka, 2006), fear of failure, and negative af-
fections (Vrugt & Oort, 2008). Credé and Kunzel (2008) and Schneider and 
Preckel (2017) presented evidence that high test anxiety leads to significantly low-
ered learning outcomes in HE. 
This study also revealed differences between discipline and gender groups. Es-
pecially male students of Technology used less self-regulation, and students of 
Behavioural Sciences used more self-regulation compared with the students from 
other disciplines. The students of Behavioural Sciences may be more experienced 
in self-reflection and use of various learning strategies. In addition, learning tasks 
of different disciplines may demand different skills from learners. It is also possi-
ble that some male students of Technology did not make a conscious choice of 
their study program, but drifted to a traditionally male discipline and lack learning 
motivation. This issue may be related to the concern of school-aged Finnish boys, 
as part of them are not interested in school tasks and do not know what to study 
after upper secondary school. It would be important to whet these boys’ appetite 
for learning and support them towards self-regulated learning. 
Thirdly, this study did not find a statistically significant correlation between 
the components of SRL, study success, and study progress among HE students 
from different disciplines. Likewise, several previous studies have produced in-
consistent results on SRL’s impact on academic achievement. The previous stud-
ies finding strong positive correlations between SRL and study success have 
measured study success and SRL as course-specific. In contrast, this study inves-
tigated the relation between general SRL measured in the first study year and ac-
ademic achievement related to cumulative GPA, including all courses the partici-
pants had passed during several years.  
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This study showed that students’ strong SRL skills and active learning together 
are effective for student teachers’ achievement of professional competency. The 
students with the best SRL skills profited more from active learning than students 
with less developed SRL. Particularly, students with dissonant SRL did not fully 
benefit from the use of active learning in TE. In active learning settings, students 
should be regulating their learning strongly as the teacher functions only as a back-
ground support. If students are not capable of self-regulation, a destructive friction 
(Vermunt & Verloop, 1999) may take place and students’ capacity for self-regu-
lation does not develop, even though opportunities for development are provided. 
This shows the importance of identification of students’ differences in SRL before 
designing learning settings, and organisation of guidance for those students in 
need of support. The result that active learning was beneficiary for HE students’ 
learning encourages developing HE instruction that increases student-cen-
teredness and students’ autonomy as individuals and as collaborative learner 
groups. The results showed that for the best learning results, for students to be-
come professionals of their own field and capable of life-long self-development, 
their SRL skills also need to be supported. In addition, the results showed that 
students should be offered learning tasks and larger projects where they can re-
sponsibly apply their knowledge and skills in situations related to working life, or 
at least situations that resemble the demands of working life. 
Methodological reflections
The IQ Learn self-reporting instrument, which was used for collecting data related 
to student’s SRL, was developed from Motivated Strategies for Learning Ques-
tionnaire (MSLQ) by Pintrich et al. (1993). It was modified based on research to 
be more suitable for Finnish HE students and validated after pilot use to be applied 
in online settings to measure general SRL (Niemi, Nevgi & Virtanen, 2003). Fol-
lowing the pilot study, the homogeneity of the sub-dimensions of IQ Learn inven-
tory was improved by revising some items (Nevgi, 2002). In the original studies 
of this research, the validity was examined repeatedly and the IQ Learn SRL in-
ventory was found consistent. In addition, we compared self-reports to the inter-
views of students and found congruent results regarding the SRL qualities among 
the HE students examined using these two data-collection methods. 
Self-reporting has provided important information for examining and interpret-
ing SRL (Butler, 2002; McCardle & Hadwin, 2015) because learners’ own per-
ceptions are central when the aim is to investigate SRL. Understanding self-regu-
lated learning means understanding learners’ perceptions of the ways they inter-
pret and respond to tasks, set goals, monitor, and adapt learning in the context of 
the evaluations (McCardle & Hadwin, 2015). There are additional advantages of 
measuring SRL with self-reporting inventories. Self-reporting produces data that 
is easy and resource effective to code for analysis. However, besides self-reporting 
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questionnaires, new event-focused self-report approaches have been developed 
and employed to research SRL. Diaries, microanalysis, and think aloud protocols 
provide qualitative lenses for understanding how students regulate their learning 
during and across study sessions (McCardle & Hadwin, 2015). However, these 
methods often produce large amounts of complex data and thus are very resource 
intensive to code (Greene et al., 2015), contrary to self-report questionnaire-based 
data. The self-reporting data is effective to collect electronically, even from nu-
merous participants, and big data analysis methods can be used. The use of big 
data has increased, partially because it can be applied to artificial intelligence de-
velopment. 
Ethical guidelines for research methodologies have been defined more care-
fully in recent years. In the data collection of the original studies the ethical guide-
lines of the time were followed. However, nowadays students’ permission should 
be given for their study record data to be combined with other data. 
Reporting the results of second-order analysis in the summary of a doctoral 
thesis is not a common choice to make. However, the original studies indicated
that the SRL components measured were of differing importance for HE students. 
The second-order analysis was conducted to find out possible latent relations be-
tween the sub-scales of the SRL inventory and to find out whether larger SRL 
components exist in HE students SRL. For the second-order examination, explor-
atory factor analyses were conducted.  
Educational implications  
The results of this study confirmed that some HE students’ development in SRL 
needs to be enhanced. The importance of SRL is increasing as the diversity of 
information sources has grown greatly; blended learning settings and MOOCs of-
fer additional possibilities to study besides the study programs provided by one’s 
own university. Coping with the multiple learning opportunities provided by dig-
italisation demands independency and responsibility from students. Thus, students 
need to be able to regulate their motivation and behaviour related to learning even 
more than they did some years ago. In addition, in the new learning contexts, there 
is not necessarily individual contact between students and the teacher due to the 
huge number of students. This gives reason for developing new methods for stu-
dent guidance. Thus, intelligent technological solutions need to be developed for 
providing direct feedback on students’ assignments and learning. 
The original studies were published between 2010 and 2017. During these 
years Finnish HE underwent significant changes. Skills for self-regulating one’s 
learning are even more important now than ten years ago, as the diversity in HE 
has increased in several ways, regarding students’ backgrounds, syllabuses and 
learning and instruction methods. At the same time, in Finland HE teachers have 
become pedagogically more competent due to the greater availability of university 
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pedagogy courses. Teachers have developed and diversified their teaching and 
assessment methods, and nowadays HE students have also come to expect higher-
quality instruction. 
In addition to coping better in HE studies, SRL is needed in the future life. 
Since UNESCO’S Delors’ Report (Delors, 1996), there has been discussion on 
how education should be developed to be able to equip the young for the future 
demands of life and work. Frameworks of notable international organisations have 
included self-regulated learning in 21st century skills (Griffin, Care, & McGaw, 
2012) and SRL is included in OECD’s (2018) project The Future of Education 
and Skills 2030, which underlines the competency of taking responsibility, creat-
ing new value and problem solving. Additionally, SRL has recently been widely 
discussed in educational psychology worldwide (e.g. Griffin, Care, & McGaw, 
2012; NIE, 2009).    
Among SRL processes, numerous researchers have underlined the central role 
of metacognitive monitoring processes for effective SRL (Butler and Winne 1995; 
Dunlosky and Thiede 2013; Fernandez & Jamet 2017; Griffin, Wiley & Salas, 
2013; Winne 2011). However, this study found out the HE students lacking skills 
in SRL do not regularly monitor their learning. Similarly, previous research (Dun-
losky and Thiede 2013; Hadwin and Webster 2013; Koriat and Bjork 2005) has 
evidenced that students’ monitoring of their learning is often inaccurate. Dunlosky 
and Rawson (2012) found out that difficulties in implementing SRL processes are 
mainly based on inaccurate monitoring. If students are unaware of the components 
of SRL, it is not possible for them to monitor and develop their behaviour. To 
guide students towards SRL, it is crucial to provide knowledge of all the SRL 
components and means for self-reflection in order for them to become conscious 
of their own activities, motivation and cognition (Pintrich, 1995).  
In Finnish HE, the students represent a more heterogeneous group in terms of 
age than in several other countries (e.g. in Europe). Students of different age and 
self-regulation skills gain from different kinds of tutoring. It became evident in 
the original studies that some HE students would profit from guidance and prac-
tical tips for time-management, persistency, and the use of advanced learning 
strategies. These management and learning strategies were strongly related to self-
efficacy, which was found to be the most important separate SRL component for 
HE students’ learning. 
The varying SRL skills of HE students should be acknowledged in continuous 
education of teaching staff, particularly when planning university pedagogy 
courses. In addition, the teaching staff should be encouraged to use more active 
learning and other student-centred pedagogies to enhance HE students’ autonomy 
and development in SRL. This study found out that if students find the learning 
tasks applicable for their future profession, they achieve the professional compe-
tencies at a higher level. In addition, the finding of the strong relation between 
 55 
intrinsic interest and self-efficacy in this study shows the importance of develop-
ing learning situations that arouse HE students’ genuine interest in learning. How-
ever, intrinsic interest in learning is not enough to obtain the best learning results. 
This study showed that when student teachers value their degree (utility value) 
they more easily achieve the professional competencies needed in their future 
work. Based on the results of this study, a suggestion to use more collaborative 
and active learning in HE is made. Learning actively and responsibly in student 
teams promotes learning in the university. In addition, in the current working en-
vironment, the ability to function as an active member in teams is a necessity for 
all.   
Limitations of this study
The research of SRL has developed during the years that this study was realised 
in terms of research methodology and research areas. In addition, researchers have 
developed SRL as a theory. However, the fundamental understanding of SRL has 
remained the same, even though in recent years the research has concentrated 
more on processes within SRL and on developing new research instruments uti-
lising technology. Winne and colleagues (Winne, Hadwin, & Gress, 2010; Winne 
& Hadwin, 2013) have developed scaffolding tools (nStudy and gStudy) that rec-
ord, trace and log data, which can be used for temporal and sequential analyses of 
SRL. Nonetheless, learners’ self-reports are still widely used in SRL research,
even though researchers have questioned this method (e.g.  Boekaerts & Corno, 
2005; McCardle & Hadwin, 2015; Winne and Perry, 2000; Winne and Jamieson-
Noel, 2002). Critique suggests that self-reporting does not capture the dynamic 
relations among SRL phases or processes. Winne and Jamieson-Noel (2002) argue 
that self-reporting creates too limited a picture of the HE students’ skills in learn-
ing strategies, because students seldom report the use of the theoretically more 
powerful learning strategies, such as creating analogies, even when they are able 
to use these strategies. McCardle and Hadwin (2015) criticised self-reporting in-
struments tending to measure SRL as a disposition where respondents may com-
bine their observations across time, and this provides limited information to un-
derstand how learners make strategic decisions and adapt over time. However, 
Tock and Moxley (2017) stated that the use of self-reporting is efficient and it has 
been used to predict important outcomes with measures of self-regulation (e.g. 
Cleary and Chen (2009); Pintrich et al. 1993). 
In addition, Winne (2010) has suggested that SRL should be measured as an 
event instead of measuring learners’ perceptions of what they generally do. De-
spite self-reporting instruments are criticised lacking sensitiveness to time 
(McCardle and Hadwin, 2015) they are criticised not always taking the context 
specificity of SRL into account. They argue that the use of strategies varies ac-
cording to the tasks and goals. Self-reporting has also been questioned because 
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there is evidence (Winne & Jamieson-Noel, 2002) of inaccuracy in self-reported 
use of study tactics when compared to traces of the actual use of tactics. It is com-
mon for students to overestimate the use of study tactics (Boekaerts & Corno, 
2005). This may be because self-reporting is dependent on students’ memory and 
thus it may be inaccurate, based on incomplete and biased sample of experiences 
in a variety of different contexts. Students may also report that they use such strat-
egies they believe are effective rather than the ones that they actually apply 
(Winne, Zhou & Egan, 2011). However, the SRL instrument used in the original 
studies of this research was not course-specific, but it measured SRL generally in 
HE context. This choice was made to be able to collect comparable data among 
students from various disciplines and stages of studies during several years.  
In addition, as mentioned in the Methodology section of this study, the results 
of the SRL inventory were compared to the analysis of participants’ interviews. 
The results were congruent. Similarly, McCardle and Hadwin (2015) compared 
the results of self-regulation questionnaires to students’ weekly written diaries.
Samuelstuen and Bråten (2007) measured strategic processing immediately after 
and in reference to a reading task, and compared the scores to physical traces of 
the strategies that students used during the task. The findings of these studies 
showed a good correspondence between the scores on the questionnaires and other 
data. These results show that task-specific and timely self-reporting provides reli-
able information on students’ strategy use.
As mentioned in the Methodological reflections section, alternative analysis 
methods exist for the methods used in the original studies and also the second-
order analysis of this study. Recently SEM has become a widely used method, and 
it would also have been useful in this study, especially for analysing the constructs
and the important components of SRL in HE.  
Additionally, in original study I, confirmatory factor analysis was conducted 
in order to examine the dimensionality and reliability of the scales Forethought in 
Learning and Learning Strategies at the scale and sub-scale levels. The fit indexes 
for some of the sub-scales were not satisfactory. Specifically, the RMSEA values 
for the sub-scales of expectations of success, self-efficacy, persistency and help-
seeking strategies were slightly below satisfactory. However, the SRMR values 
were satisfactory for the scales and sub-scales. In future studies, SEM will make 
it possible to investigate causal relationships among SRL scales, as SEM simulta-
neously unites factor analysis and regression analysis and thus offers more flexi-
bility than either of these two methods.  
Future research
Even though extensive research has been conducted on learning in different con-
texts related to HE students’ individual and social factors, there are still many 
details we do not understand clearly. Stefanou, Stolk, Prince, Chen, and Lord 
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(2013) assert that in particular, the relationships between student SRL and student-
centred learning and how these conditions are related to different students’ self-
regulated behaviours, dispositions, and attitudes, need to be studied further. This 
study showed among other things that HE students with dissonant or moderate 
SRL do not profit from active learning as much as students with excellent SRL. 
More research is needed to understand how learning context and pedagogies may 
influence students’ learning and how learners use self-regulated learning. This un-
derstanding could be used for creating practices and scaffolds for fostering stu-
dents’ development in SRL and improve learning outcomes of students with dif-
ferent SRL properties.   
The original studies provoked thoughts that a longitudinal research setting 
would provide additional knowledge on SRL. A longitudinal study could reveal 
how HE students with different SRL develop during their university studies. This 
kind of study setting would also reveal how students with different SRL should 
be guided or tutored so that they would achieve attitudes and skills needed for 
independent learning and functioning in the 21st century. In addition, this research 
investigated the relation between SRL and academic achievement, based on a 
cross-sectional research design. However, the measurement of achievement in this 
kind of design was found to be limited. Based on these findings, in the future the 
research on relations between SRL and study success could also be conducted in 
a longitudinal research setting. Students should be followed from the beginning 
of studies to graduation. In addition, case studies focusing on relations between 
SRL and study success could bring out new insights to these relations, which pre-
vious research (e.g. Heikkilä et al., 2011; Kitsantas, Winsler & Huie, 2008; 
Rytkönen et al., 2012) has shown as inconsistent.    
Because SRL skills are acquired through social guidance and social collabora-
tion, and learning is based more and more on collaborative activities and learning 
tasks even in HE, there is a need for research combining self-regulation and so-
cially shared regulation. Additionally, as self-regulation develops in social con-
texts and in collaboration with peers, teachers and family, King and McInerney 
(2014) claim that cultural factors are likely to play an important role in the devel-
opment of self-regulation. Thus, future studies should also consider the effects of 
cultural perspectives on SRL and the differences in SRL among HE students with 
different cultural and ethnic backgrounds. Even though there are variations in how 
different cultures see learning and variances in the use of SRL strategies, the in-
struments used for measuring SRL are often based on theories that were developed 
in Western cultural contexts. Pillay, Purdie, and Boulton-Lewis (2000) stated that 
the notion of self in SRL is highly influenced by a learner’s cultural environment. 
The self is an individual construct in some cultures, but in collectivist cultures, it 
also encompasses the community, where self-regulation may include the respon-
sibility to the community that is placed on the learner (Pillay et al., 2000). Thus, 
it is important to take the cultural or societal traditions of the research context and 
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participants into account. In the same vein, there is variation in how active learn-
ing is understood. In Western societies active learning usually concerns student-
driven activities and is considered essential in learner-centred learning. In some 
Eastern cultures, students may be active in mind. Even though students may ac-
tively and critically construct knowledge, this kind of active learning is not easy 
to distinguish by research.  
It is obvious that SRL as a complex and cultural phenomenon needs to be in-
vestigated further. This research provides new knowledge to understanding self-
regulation specifically in a HE context, but the continuous development of learn-
ing innovations and changing learning contexts call for new learning strategies in 
all educational levels. Living in a rapidly changing and digitalising world demands 
self-regulated learning from all of us. Besides creating opportunities for develop-
ment, the changes create new needs for research.  
 
 59 
References 
Ablard, K.E., & Lipschultz, R.E. (1998). Selfpaivirta-regulated learning in high 
achieving students: Relations to advanced reasoning, achievement goals, 
and gender. Journal of Educational Psychology, 90(1), 94-101. 
Aksit, F., Niemi, H., & Nevgi, A. (2016). Why is active learning so difficult to im-
plement: The Turkish case. Australian Journal of Teacher Education, 
41(4), 94-109. https://doi.org/10.14221/ajte.2016v41n4.6  
Anderman, E.M., Eccles, J.S., Yoon, K.S., Roeser, R., Wigfield, A., & Blumenfeld, 
P. (2001). Learning to value mathematics and reading: Relations to mas-
tery and performance?oriented instructional practices. Contemporary 
Educational Psychology, 26(1), 76–95.  DOI: 10.1006/ceps.1999.1043 
Azevedo, R., & Cromley, J. G. (2004). Does training on self-regulated learning 
facilitate students' learning with hypermedia? Journal of Educational 
Psychology, 96(3), 523-535.  http://dx.doi.org/10.1037/0022-
0663.96.3.523  
Baker, L., & Brown, A. L. (1984). Metacognitive skills and reading. In P. D. Pear-
son (Ed.), Handbook of reading research. New York: Longman. 
Bandura, A. (2011). Social cognitive theory.  In P. A. M. van Lange, A. W. 
Kruglanski, & E. T. Higgins (Eds.) Handbook of social psychological 
theories (pp. 349-373). London: Sage.  
Bannert, M., Reimann, P., & Sonnenberg, C. (2014). Process mining techniques 
for analysing patterns and strategies in students’ self-regulated learning. 
Metacognition Learning, 9(2), 161-185. doi:10.1007/s11409-013-9107-6 
Bao, Y., Xiong, T., Hu, Z., & Kibelloh, M. (2013). Exploring gender differences on 
general and specific computer self-efficacy in mobile learning adoption. 
Journal of Educational Computing Research, 49(1), 111-132. 
https://doi.org/10.2190/EC.49.1.e 
Barnard-Brak, L., Lan, W. Y., & Osland Paton, V. (2010). Profiles in self-regu-
lated learning in the online learning environment. International Review 
of Research in Open and Distance Learning, 11(1), 61–79. 
http://www.irrodl.org/index.php/irrodl/article/view/769/1480  
Basol, G., & Balgalmis, E. (2016). A multivariate investigation of gender differ-
ences in the number of online tests received-checking for perceived self-
regulation. Computers and Human Behavior, 58, 388-397. 
https://doi.org/10.1016/j.chb.2016.01.010  
Bembenutty, H. (2009). Test anxiety and academic delay of gratification. College 
Student Journal, 43(1), 10-21. http://search.ebsco-
host.com/login.aspx?direct=true&db=a9h&AN=36792308&site=ehost-
live&scope=site 
 60
Bembenutty H. (2013). The triumph of homework completion through a learning 
academy of self-regulation. In H. Bembenutty, T. J. Cleary, & A. 
Kitsantas (Eds.), Applications of Self-Regulated Learning across Di-
verse Disciplines (pp. 153-196). New York: Information Age. 
Biglan, A. (1973). Relationships between subject matter characteristics and the 
structure and output of university departments. Journal of Applied Psy-
chology, 57(3), 204–213. http://dx.doi.org/10.1037/h0034699 
Blumenfeld, P. C., Kempler, T. M., & Krajcik, J. S. (2006). Motivation and cogni-
tive engagement in learning environments. In R. K. Sawyer (Ed.), The 
Cambridge handbook of: The learning sciences (pp. 475-488). New 
York, NY, US: Cambridge University Press. 
Blömeke, S., Gustafsson, J-E., & Shavelson, R. J. (2015). Beyond dichotomies: 
Competence viewed as a continuum. Zeitschrift für Psychologie, 223, 3-
13. http://dx.doi.org/10.1027/2151-2604/a000194 
Boekaerts, M. (1991). Subjective components, appraisals and self-assessment. 
Learning and Instruction 1, 1-17. 
Boekaerts, M. (1992) The adaptable learning process: initiating and maintaining 
behavioural change. Applied Psychology 41(4), 377-397. 
https://doi.org/10.1111/j.1464-0597.1992.tb00713.x 
Boekaerts, M. (1996). Self-regulated learning at the junction of cognition and 
motivation. European Psychologist 1(2), 100-112. DOI: 10.1027/1016-
9040.1.2.100 
Boekaerts, M. (2011). Emotions, emotion regulation, and self-regulation of learn-
ing. In B. J. Zimmerman and D. H. Schunk (Eds.) Handbook of Self-
Regulation of Learning and Performance (pp. 408-425). New York, NY: 
Routledge. 
Boekaerts, M., & Corno, L. (2005). Self-regulation in the classroom: A perspec-
tive on assessment and intervention. Applied Psychology, 54(2), 199-
231. https://doi.org/10.1111/j.1464-0597.2005.00205.x 
Boekaerts, M., & Niemivirta, M. (2000). Self-regulated learning: Finding a bal-
ance between learning goals and ego-protective goals. In M. Boekaerts, 
P. R. Pintrich, and M. Zeidner (Eds.) Handbook of Self-Regulation (pp. 
451–502). San Diego, CA: Academic Press. 
https://doi.org/10.1016/B978-012109890-2/50043-3 
Bong, M. (2004). Academic motivation in self?efficacy, task value, achievement 
goal orientations, and attributional beliefs. Journal of Educational Re-
search, 97(6): 287–298. DOI: 10.3200/JOER.97.6.287-298 
Brew, A. (2008). Disciplinary and interdisciplinary affiliations of experienced re-
searchers. Higher education, 56(4), 423-438. 
https://doi.org/10.1007/s10734-007-9102-4 
 61 
Broadbent, J. (2017). Comparing online and blended learner’s self-regulated 
learning strategies and academic performance. The Internet and Higher 
Education, 33, 24-32. https://doi.org/10.1016/j.iheduc.2017.01.004 
Broadbent, J., & Poon, W. (2015). Self-regulated learning strategies & academic 
achievement in online higher education learning environments: A sys-
tematic review. The Internet and Higher Education, 27, 1–13. 
https://doi.org/10.1016/j.iheduc.2015.04.007 
Bruinsma, M. (2004). Motivation, cognitive processing and achievement in 
higher education. Learning and Instruction, 14(6), 549-568. 
http://dx.doi.org/10.1016/j.learninstruc.2004.09.001  
Brown, G. T. L., Peterson, E. R., & Yao, E. S. (2016). Student conceptions of feed-
back: Impact on self-regulation, self-efficacy, and academic achieve-
ment. British Journal of Educational Psychology, 86, 606-629. 
Bråten, I., & Olaussen, B. S. (2000). Motivation in college. Understanding Nor-
wegian college students’ performance on the LASSI Motivation Subscale 
and their beliefs about academic motivation. Learning and Individual 
Differences, 12(2), 177-187. https://doi.org/10.1016/S1041-
6080(01)00036-X 
Butler, D. L. (2002). Qualitative approaches to investigating self-regulated learn-
ing: contributions and challenges. Educational Psychologist, 37(1), 59–
63. doi: 10.1207/00461520252828564 
Butler, D. L., & Winne, P. H. (1995). Feedback and self-regulated learning: a the-
oretical synthesis. Review of Educational Research, 65(3), 245–281. 
https://doi.org/10.3102/00346543065003245 
Cassidy, S. (2011). Self-regulated learning in higher education: identifying key 
component processes. Studies in Higher Education, 36(8), 989-1000. 
https://doi.org/10.1080/03075079.2010.503269 
Cazan, A. (2012). Self-regulated learning strategies – predictors of academic ad-
justment. Procedia – Social and Behavioral Sciences, 33, 104–108. 
https://doi.org/10.1016/j.sbspro.2012.01.092 
Cleary, T. J., & Chen, P. P. (2009). Self-regulation, motivation, and math 
achievement in middle school: Variations across grade level and math 
context. Journal of School Psychology, 47(5), 291–314. DOI: 
10.1016/j.jsp.2009.04.002 
Corno, L. (1993). The best-laid plans: Modern conceptions of volition and educa-
tional research. Educational Researcher 22, 14-22. 
https://doi.org/10.3102/0013189X022002014 
Credé, M., & Kunzel, N.R. (2008). Study habits, skills, and attitudes: The third 
pillar supporting collegiate academic performance. Perspectives on Psy-
chological Science, 3(6), 425-453. https://doi.org/10.1111/j.1745-
6924.2008.00089.x 
 62
Credé, M., & Phillips, L. A. (2011). A meta-analytic review of the Motivated Strat-
egies for Learning Questionnaire. Learning and Individual Differences, 
21(4), 337–346. https://doi.org/10.1016/j.lindif.2011.03.002 
Darling-Hammond, L. (2005). Teaching as a profession: Lessons in teacher 
preparation and professional development. Phi Delta Kappan, 8(3), 
237-240. https://doi.org/10.1177/003172170508700318 
Delors J. (1996). Learning: the Treasure Within. Report to UNESCO of the In-
ternational Commission on Education for the Twenty-first Century. 
Paris: UNESCO. Retrieved December 21, 2018 from 
https://unesdoc.unesco.org/ark:/48223/pf0000109590 
Dinsmore, D.L., Alexander, P.A., & Loughlin, S.M. (2008). Focusing the Concep-
tual Lens on Metacognition, Self-regulation, and Self-regulated Learn-
ing. Educational Psychology Review, 20(4), 391-409. 
https://doi.org/10.1007/s10648-008-9083-6 
Dresel, M., Schmitz, B., Schober, B., Spiel, C., Ziegler, A., Engelschalk, T., Jöstl, 
G., Klug, J., Roth, A., Wimmer B., & Steuer, G. (2015). Competencies for 
successful self-regulated learning in higher education: structural model 
and indications drawn from expert interviews. Studies in Higher Educa-
tion, 40(3), 454-470. https://doi.org/10.1080/03075079.2015.1004236  
Drew, V., & Mackie, L. (2011). Extending the constructs of active learning: impli-
cations for teachers' pedagogy and practice. The Curriculum Journal, 22 
(4), 451-467. DOI: 10.1080/09585176.2011.627204 
Dunlosky, J., & Thiede, K. W. (2013). Metamemory. In D. Reisberg (Ed.) The Ox-
ford Handbook of Cognitive Psychology (pp. 283-298). doi: 
10.1093/oxfordhb/9780195376746.013.0019 
Dunlosky, J., & Rawson, K. A. (2012). Overconfidence produces underachieve-
ment: Inaccurate self evaluations undermine students’ learning and re-
tention. Learning and Instruction, 22, 271-280. 
https://doi.org/10.1016/j.learninstruc.2011.08.003 
Dörrenbächer, L., & Perels, F. (2016). Self-regulated learning profiles in college 
students: Their relationship to achievement, personality, and the effec-
tiveness of an intervention to foster self-regulated learning. Learning 
and Individual Differences, 51, 229-241, https://doi.org/10.1016/j.lin-
dif.2016.09.015 
  Efklides, A. (2011). Interactions  of  metacognition with  motivation  and  affect  
in  self-regulated  learning:  The  MASRL model.  Educational Psycholo-
gist, 46, 6-25. 
Endedijk, M. D., Brekelmans, M., Verloop, N., Sleegers, P. J. C., & Vermunt, J. D. 
(2014). Individual differences in student teachers’ self-regulated learn-
ing: An examination of regulation configurations in relation to concep-
tions of learning to teach. Learning and Individual Differences, 30, 155-
162. https://doi.org/10.1016/j.lindif.2013.12.005 
 63 
Endedijk, M. D., Vermunt, J. D., Meijer, P. C., & Brekelmans, M. (2014). Stu-
dents’ development in self-regulated learning in postgraduate profes-
sional education: a longitudinal study. Studies in Higher Education, 
39(7), 1116-1138. https://doi.org/10.1080/03075079.2013.777402 
Fernandez, J., & Jamet, E. (2017). Extending the testing effect to self-regulated 
learning. Metacognition Learning, 12(2), 131-156. 
https://doi.org/10.1007/s11409-016-9163-9 
Goldfinch, J., & Hughes, M. (2007). Skills, learning styles and success of first-
year undergraduates. Active Learning in Higher Education, 8(3), 259–
273. https://doi.org/10.1177/1469787407081881 
González-Pienda, J. A., Fernández, E., Bernardo, A., Núñez, J. C., & Rosário, P. 
(2014). Assessment of a self-regulated learning intervention. The Span-
ish Journal of Psychology, 17(e12), 1-9. 
https://doi.org/10.1017/sjp.2014.12  
Gordon, S. C., Dembo, M.H., & Hocevar, D. (2007). Do teachers’ own learning 
behaviours influence their classroom goal orientation and control ideol-
ogy? Teaching and Teacher Education, 23, 36-46. 
https://doi.org/10.1016/j.tate.2004.08.002 
Greene, J. A., Bolick, C. M., Jackson, W. P., Caprino, A. M., Oswald, C., & McVea, 
M. (2015). Domain-specificity of self-regulated learning processing in 
science and history. Contemporary Educational Psychology, 42, 111–
128. https://doi.org/10.1016/j.cedpsych.2015.06.001 
Griffin, P., Care, E., & McGaw, B. (2012). The changing role of education and 
schools. In P. Griffin, B. McGaw, & E. Care (Eds), Assessment and teach-
ing of 21st century skills, pp. 1–16. Dordrecht: Springer Science+Busi-
ness Media BV. https://doi.org/10.1007/978-94-007-2324-5_1 
Griffin, T. D., Wiley, J., & Salas, C. R. (2013). Supporting effective self-regulated 
learning: the critical role of monitoring. In R. Azevedo & V. Aleven 
(Eds.), International handbook of metacognition and learning technol-
ogies (pp. 19–34). New York: Springer. https://link.springer.com/chap-
ter/10.1007%2F978-1-4419-5546-3_2 
Hadwin, A. F., Järvelä, S., & Miller, M. (2011). Self-regulated, co-regulated, and 
socially shared regulation of learning. In B. J.  Zimmerman & D. H. 
Schunk (Eds.), Handbook of Self-Regulation of Learning and Perfor-
mance (pp. 65–84). New York, NY: Routledge. 
Hadwin, A. F., & Webster, E. A. (2013). Calibration in goal setting: Examining 
the nature of judgments of confidence. Learning and Instruction, 24, 
37-47. https://doi.org/10.1016/j.learninstruc.2012.10.001  
Hailikari, T., Postareff, L., Tuononen, T., Räisänen, M., & Lindblom-Ylänne, S. 
(2014). Students' and teachers' perceptions of fairness in assessment. In 
C. Kreber, C. Anderson, J. McArthur, & N. Entwistle (Eds.), Advances 
 64
and Innovations in University Assessment and Feedback (pp. 99-113). 
Edinburgh University Press.  
Heikkilä, A., & Lonka, K. (2006). Studying in higher education: students’ ap-
proaches to learning, self-regulation, and cognitive strategies. Studies in 
Higher Education, 31, 99–117. 
https://doi.org/10.1080/03075070500392433  
Heikkilä, A., Lonka, K., Nieminen, J., & Niemivirta, M. (2012). Relations be-
tween teacher students’ approaches to learning, cognitive and attribu-
tional strategies, well-being, and study success. Higher Education, 
64(4), 455-471. https://doi.org/10.1007/s10734-012-9504-9 
Heikkilä, A., Niemivirta, M., Nieminen, J., & Lonka, K. (2011). Interrelations 
among university students’ approaches to learning, regulation of learn-
ing, and cognitive and attributional strategies: a person oriented ap-
proach. Higher Education, 61(5), 513–529. doi: 10.1007/s10734-010-
9346-2 
Honicke, T., & Broadbent, J. (2016). The relation of academic self-efficacy to 
university student academic performance: A systematic review. Educa-
tional Research Review, 17, 63-84. 
http://dx.doi.org/10.1016/j.edurev.2015.11.002 
Howell, A. J., & Watson, D. C. (2006). Procrastination: Associations with 
achievement goal orientation and learning strategies. Personality and 
Individual Differences 43, 167–178. 
https://doi.org/10.1016/j.paid.2006.11.017 
Häfner, A., Oberst, V., & Stock, A. (2014) Avoiding procrastination through time 
management: an experimental intervention study. Educational Studies, 
40(3), 352-360. https://doi.org/10.1080/03055698.2014.899487   
Hrbácková, K., & Hladík, J. (2011). Domain-specific context of student? Self-reg-
ulated learning in the preparation of helping professions. Procedia - So-
cial and Behavioral Sciences 29, 330-340.  
https://doi.org/10.1016/j.sbspro.2011.11.247  
Jackson, C. R. (2018). Validating and Adapting the Motivated Strategies for 
Learning Questionnaire (MSLQ) for STEM Courses at an HBCU. Aera 
Open, 4(4), 1-16. DOI: 10.1177/2332858418809346 
King, R. B., & McInerney, D. M. (2014). Culture’s consequences on student moti-
vation: Capturing cross-cultural universality and variability through per-
sonal investment theory. Educational Psychologist, 49, 175– 198. doi: 
10.1080/00461520.2014.926813 
Kitsantas, A. (2002). Test preparation and performance: A self-regulatory analy-
sis. The Journal of Experimental Education, 70(2), 101–113. 
http://dx.doi.org/10.1080/00220970209599501  
Kitsantas, A., Winsler, A., & Huie, F. (2008). Self-regulation and ability predic-
tors of academic success during college: A predictive validity study. 
 65 
Journal of Advanced Academics, 20(1), 42-68. 
https://doi.org/10.4219/jaa-2008-867  
Koivuniemi, M., Panadero, E., Malmberg, J., & Järvelä, S. (2017) Higher educa-
tion students’ learning challenges and regulatory skills in different learn-
ing situations. Journal of the Study of Education and Development, 
40(1), 19-55. https://doi.org/10.1080/02103702.2016.1272874  
Koriat, A., & Bjork, R.A. (2005). Illusions of competences in monitoring one’s 
knowledge during study. Journal of Experimental Psychology: Learn-
ing, Memory, and Cognition 31(2), 187-194.  
Kosnin, A. M. (2007). Self-regulated learning and academic achievement in Ma-
laysian undergraduates. International Education Journal, 8(1), 221-
228. http://iej.com.au  
Kramarski, B., & Kohen, Z. (2016). Promoting preservice teachers’ dual self-reg-
ulation roles as learners and as teachers: effects of generic vs. specific 
prompts. Metacognition Learning, 12(2), 157-191. 
https://doi.org/10.1007/s11409-016-9164-8  
Kramarski, B., & Michalsky, T. (2009a). Investigating preservice teachers’ pro-
fessional growth in self-regulated learning environments. Journal of Ed-
ucational Psychology, 101(1), 161–175. 
http://dx.doi.org/10.1037/a0013101  
Kramarski, B., & Michalsky, T. (2009b). Three metacognitive approaches to 
training pre-service teachers in different learning phases of technologi-
cal pedagogical content knowledge. Educational Research and Evalua-
tion: An International Journal on Theory and Practice, 15(5), 465-485. 
http://dx.doi.org/10.1080/13803610903444550  
Kramarski, B., & Michalsky, T. (2010). Preparing preservice teachers for self-reg-
ulated learning in the context of technological pedagogical content 
knowledge. Learning and Instruction, 20, 434–447. 
https://doi.org/10.1016/j.learninstruc.2009.05.003  
Lindblom-Ylänne, S., & Lonka, K. (1998). Individual ways of interacting with the 
learning environment – are they related to study success? Learning and 
Instruction, 9, 1-18. https://doi.org/10.1016/S0959-4752(98)00025-5  
Linnenbrink, E.A., & Pintrich, P.R. (2003). The Role of Self Efficacy Beliefs in 
Student Engagement and Learning in the Classroom. Reading and Writ-
ing Quarterly, 19, 119-137.  http://dx.doi.org/10.1080/10573560308223  
Lonka, K., & Ketonen, E. (2012). How to make a lecture course an engaging 
learning experience. Studies for the Learning Society, No 2-3, 63–74. 
https://doi.org/10.2478/v10240-012-0006-1  
Lonka, K., & Lindblom-Ylänne, S. (1996). Epistemologies, conceptions of learn-
ing, and study practices in medicine and psychology. Higher Education, 
31, 5-24. https://doi.org/10.1007/BF00129105  
 66
Loyens, S. M., Magda, J., and Rikers, R. M. (2008). Self-directed learning in 
problem-based learning and its relationships with self-regulated learn-
ing. Educational Psychology Review, 20(4), 411-427. 
https://doi.org/10.1007/s10648-008-9082-7 
Lynch, D. (2006). Motivational factors, learning strategies and resource manage-
ment as predictors of course grades. College Student Journal, 40(2), 
423–428. 
Machemer, P.L., & Crawford, P. (2007). Student perceptions of active learning in 
a large cross-disciplinary classroom. Active Learning in Higher Educa-
tion 8, (1), 9-30. 
McCardle, L., & Hadwin, A.F. (2015). Using multiple, contextualized data 
sources to measure learners’ perceptions of their self-regulated learning. 
Metacognition Learning, 10(1), 43-75. https://doi.org/10.1007/s11409-
014-9132-0 
Miller, P. H., Kessel, F. S., & Flavell, J. H. (1970). Thinking about people think-
ing about people thinking about...: A study of social–cognitive develop-
ment. Child Development, 41(3), 613–623.   
Moos, D. C., & Ringdal, A. (2012). Self-regulated learning in the classroom: A lit-
erature review on the teacher’s role. Education Research International, 
Article ID 423284. http://dx.doi.org/10.1155/2012/423284    
Muis, K. R., Pekrun, R., Sinatra, G. M., Azevedo, R., Trevors, G., Meier, E., & 
Heddy, B. C. (2015). The curious case of climate change: Testing a theo-
retical model of epistemic beliefs, epistemic emotions, and complex 
learning. Learning and Instruction 39, 168-183. 
https://doi.org/10.1016/j.learninstruc.2015.06.003   
Muis, K. R., Winne, P. H., & Jamieson-Noel, D. (2007). Using a multitrait-multi-
method analysis to examine conceptual similarities of three self-regu-
lated learning inventories. British Journal of Educational Psychology, 
77(1), 177–195.  
Nelson, B., & Ketelhut, D. (2008). Exploring embedded guidance and self-effi-
cacy in educational multi-user virtual environments. International Jour-
nal of Computer-Supported Collaborative Learning, 3(4), 413-427. 
https://doi.org/10.1007/s11412-008-9049-1  
Nelson, K. J., Smith, J. E., & Clarke, J. A. (2012). Enhancing the transition of 
commencing students into university: an institution-wide approach. 
Higher Education Research & Development, 31(2), 185-199. 
https://doi.org/10.1080/07294360.2011.556108  
Neumann, R., Parry, S., & Becher, T. (2002). Teaching and learning in their dis-
ciplinary contexts: A conceptual analysis. Studies in Higher Education, 
27(4), 405–417. https://doi.org/10.1080/0307507022000011525 
Nevgi, A. (2001) Motivational strategies of students in virtual university. In: Pro-
ceedings of the Evidence-based Policies and Indicator Systems Third 
 67 
International Inter-disciplinary Conference (pp. 203–219). Durham, 
University of Durham, UK, 4–7 July, 2001.  
Nevgi, A. (2002) Measurement of learning strategies – creating a self-rating tool 
for students of virtual university. In: H. Niemi & P. Ruohotie (Eds.) The-
oretical Understandings for Learning in Virtual University (pp. 197–
220). Hämeenlinna, Research Centre for Vocational Education and 
Training. 
NIE. (2009). A Teacher Education Model for the 21st Century. National Insti-
tute of Education. Singapore. 
Niemi, H. (2002a). Active Learning – A cultural change needed in teacher edu-
cation and in schools. Teaching and Teacher Education, 18(7), 763–
780. https://doi.org/10.1016/S0742-051X(02)00042-2  
Niemi, H. (2002b). Empowering learners in the virtual university. In H. Niemi & 
P. Ruohotie (Eds.) Theoretical Understandings for Learning in Virtual 
University (pp. 1–35). Hämeenlinna, Research Centre for Vocational 
Education and Training. 
Niemi, H. (2011). Educating student teachers to become high quality profession-
als – a Finnish case. CEPS Journal, 1, 43−66. https://core.ac.uk/down-
load/pdf/33979149.pdf 
Niemi, H. (2012). Relationships of teachers’ professional competences, active 
learning and research studies in teacher education in Finland. Reflecting 
Education, 8, 23-44. http://www.reflectingeducation.net/index.php/re-
flecting/article/view/114 
Niemi, H., & Nevgi, A. (2014). Research studies and active learning promoting 
professional competences in Finnish teacher education. Teaching and 
Teacher Education, 43, 131-142. 
https://doi.org/10.1016/j.tate.2014.07.006  
Niemi, H., Nevgi, A., & Virtanen, P. (2003). Towards self-regulation in Web-
based learning. Journal of Educational Media, 28 (1), 51-71.  
https://doi.org/10.1080/1358165032000156437 
Niemi, H., & Ruohotie, P. (2002). Theoretical understandings for learning in 
the virtual university. Hämeenlinna, Finland: Research Centre for Voca-
tional Education.  
Nokelainen, P., & Ruohotie, P. (2002). Modeling students’ motivational profile 
for learning in vocational higher education. In H. Niemi and P. Ruohotie 
(Eds.) Theoretical understandings for learning in the virtual university 
(pp. 178-205). Hämeenlinna, Finland: Research Centre for Vocational 
Education.   
OECD. (2018). The future of education and skills. Education 2030. Position pa-
per. Retrieved December 19, 2018 from: http://www.oecd.org/educa-
tion/2030/  
 68
O’Grady, A., Mooney Simmie, G., & Kennedy, T. (2013). Why change to active 
learning? Pre-service and in-service science teachers’ perceptions. Euro-
pean Journal of Teacher Education 37, 35–50. 
https://doi.org/10.1080/02619768.2013.845163  
Pajares, F. (2006). Self-efficacy during childhood and adolescence: Implications 
for teachers and parents. In F. Pajares & T. Urdan (Eds.), Self-efficacy 
beliefs of adolescents (pp. 339–367). Greenwich, CT: Information Age 
Publishing. 
Pajares, F., & Valiante, G. (2001). Gender differences in writing motivation and 
achievement of middle school students: a function of gender orienta-
tion? Contemporary Educational Psychology, 26, 366–381. 
https://doi.org/10.1006/ceps.2000.1069 
Panadero, E. (2017). A review of self-regulated learning: six models and four di-
rections for research. Frontiers in Psychology, 8:422. doi: 
10.3389/fpsyg.2017.00422 
Panadero, E., & Järvelä, S. (2015). Socially shared regulation of learning: a re-
view. European Psychologist, 20, 190-203. 
https://doi.org/10.1027/1016-9040/a000226 
Park, C.L., Edmondson, D., & Lee, J. (2012). Development of self-regulation abil-
ities as predictors of psychological adjustment across the first year of 
college. Journal of Adult Development 19(1), 40-49. 
https://doi.org/10.1007/s10804-011-9133-z 
Perry, N. E., VandeKamp, K. O., Mercer, L. K., & Nordby, C. J. (2002). Investi-
gating student-teacher interactions that foster self-regulated learning. 
Educational Psychologist, 37, 5–15. 
http://dx.doi.org/10.1207/S15326985EP3701_2 
Peverly, S. T., Brobst, K.E., Graham, M., & Shaw, R. (2002). College adults are 
not good at self-regulation: A study of the relationship of self-regulation, 
note taking, and test taking. Journal of Educational Psychology, 95(2), 
335-346. http://dx.doi.org/10.1037/0022-0663.95.2.335 
Phan, H. P. (2010). Students’ academic performance and various cognitive pro-
cesses of learning: an integrative framework and empirical analysis. Ed-
ucational Psychology, 30(3), 297–322. 
http://dx.doi.org/10.1080/01443410903573297  
Pillay, H., Purdie, N., & Boulton-Lewis, G. (2000). Investigating Cross-cultural 
variation in conceptions of learning and the use of self-regulated strate-
gies. Education Journal, 28(1), 77-84. https://www.re-
searchgate.net/publication/39729535  
Pintrich, P. R. (1995) Editor's comment. Educational Psychologist, 30(4). 171-
172. https://doi.org/10.1207/s15326985ep3004_1   
 69 
Pintrich, P.R. (2000a). The role of goal orientation in self-regulated learning. In 
M. Boekaerts, P.R. Pintrich, & M. Zeidner (Eds.), Handbook of self-reg-
ulation (pp. 451–502). San Diego, CA: Academic Press. 
Pintrich, P.R. (2000b). The role of motivation in self-regulated learning. In P. R. 
Pintrich and P. Ruohotie (Eds.) Conative Constructs and Self-Regulated 
Learning (pp. 51-66). Hämeenlinna, Finland: Research Centre for Voca-
tional Education.  
Pintrich, P.R. (2004). A conceptual framework for assessing motivation and self-
regulated learning in college students. Educational Psychology Review, 
4, 385–408. https://doi.org/10.1007/s10648-004-0006-x   
Pintrich, P. R., & De Groot, E. V. (1990). Motivational and self-regulated learn-
ing components in classroom academic performance. Journal of Educa-
tional Psychology, 82, 33-40. http://dx.doi.org/10.1037/0022-
0663.82.1.33 
Pintrich, P. R., & Garcia, T. (1991). Student goal orientation and self-regulation 
in the college classroom. In M. Maehr & P. R. Pintrich (Eds.), Advances 
in motivation and achievement: Goals and self-regulatory processes, 
Vol 7 (pp. 371-402). Greenwich, CT: JAI Press.   
Pintrich, P. R., & McKeachie, W. J. (2000). A framework for conceptualizing stu-
dent motivation and self-regulated learning in the college classroom. In 
P. Pintrich & P. Ruohotie (Eds.), Conative Constructs and Self-regu-
lated Learning (pp. 31-50). Hämeenlinna, Finland: Research Centre for 
Vocational Education.  
Pintrich, P.R., Smith, D., Garcia, T., & McKeachie, W.J. (1991). A manual for the 
use of the motivated strategies for learning questionnaire (Technical 
Report 91-B-004). Ann Arbor, MI: The Regents of the University of 
Michigan. 
Pintrich, P. R., Smith, D. A., García, T., & McKeachie, W. J. (1993). Reliability 
and predictive validity of the Motivated Strategies for Learning Ques-
tionnaire (MSLQ). Educational and Psychological Measurement, 53(3), 
801–813. https://doi.org/10.1177/0013164493053003024  
Pintrich, P. R., Wolters, C. A., & Baxter, G. P. (2000). Assessing metacognition 
and self-regulated learning. In G. Schraw & J. Impara (Eds.), Issues in 
the Measurement of Metacognition 3 (pp. 43-97). Lincoln, NE: Buros 
Institute of Mental Measurements. http://digitalcommons.unl.edu/bu-
rosmetacognition/3/ 
Pintrich, P.R., & Zusho, A. (2002). Student motivation and self-regulated learn-
ing in the college classroom. In: Smart J.C. (Ed.), Higher Education: 
Handbook of Theory and Research, vol 17. Dordrecht: Springer. 
Pressley, M. (1986). The relevance of the good strategy user model to the teach-
ing of mathematics. Educational Psychologist, 21,139-161. 
https://doi.org/10.1080/00461520.1986.9653028 
 70
Preston, L., Harvie, K., & Wallace, H. (2015). Inquiry-based learning in teacher 
education: a primary humanities example. Australian Journal of 
Teacher Education, 40, 73-85. 
https://doi.org/10.14221/ajte.2015v40n12.6  
Prince, M. (2004). Does active learning work? A review of the research. Journal 
of Engineering Education, 93(3), 223–231. 
https://doi.org/10.1002/j.2168-9830.2004.tb00809.x  
Richardson, M., Abraham, C., & Bond, R. (2012). Psychological correlates of uni-
versity students’ academic performance: a systematic review and meta-
analysis. Psychological Bulletin, 138(2), 353–387. 
http://dx.doi.org/10.1037/a0026838 
Robbins, S. B., Lauver, K., Le, H., Davis, D., Langley, R., & Carlstrom, A. (2004). 
Do psychosocial and study skill factors predict college outcomes? A 
meta-analysis. Psychological Bulletin, 130(2), 261–288. 
http://dx.doi.org/10.1037/0033-2909.130.2.261  
Rotgans, J., & Smith, H. (2009). Examination of the context?specific nature of 
self?regulated learning, Educational Studies, 35(3), 239-253, DOI: 
10.1080/03055690802648051  
Roth, A., Ogrin, S., & Schmitz, B. (2016). Assessing self-regulated learning in 
higher education: a systematic literature review of self-report instru-
ments. Educational Assessment, Evaluation and Accountability, 28(3), 
225–250. https://doi.org/10.1007/s11092-015-9229-2  
Ruffing, S., Wach, F-S., Spinath, F. M., Brünken, R., & Karbach, J. (2015). Learn-
ing strategies and general cognitive ability as predictors of gender- spe-
cific academic achievement. Frontiers in Psychology 6: 1238. 
https://doi.org/10.3389/fpsyg.2015.01238 
Ruohotie, P. (1994). Motivation and self-regulated learning. In P. Ruohotie & P. 
Grimmet (Eds.), New themes for education in a changing world (pp. 15-
60). Saarijärvi, Finland: Career Education Books.  
Ruohotie, P. (1998). Motivated Strategies for Professional Learning. University 
of Tampere: Research Center for Vocational Education.  
Ruohotie, P. (2000a). Conative constructs in learning. In P. R. Pintrich & P. Ru-
ohotie (Eds.), Conative Constructs and Self-regulated Learning (pp. 1-
30). Hämeenlinna, Finland: Research Centre for Vocational Education.   
Ruohotie, P. (2000b). Abilities for Professional Learning. University of Tam-
pere: Research Center for Vocational Education. 
Ryan, A. M., & Pintrich, P.R. (1997). “Should I ask for help?” The role of motiva-
tion and attitudes in adolescents’ help seeking in math class. Journal of 
Educational Psychology, 89(2), 329-341. 
http://dx.doi.org/10.1037/0022-0663.89.2.329 
 71 
Rytkönen, H., Parpala, A., Lindblom-Ylänne, S., Virtanen, V., & Postareff, L. 
(2012). Factors affecting bioscience students’ academic achievement. In-
structional Science, 40(2), 241–256. https://doi.org/10.1007/s11251-
011-9176-3 
Räisänen, M., Postareff, L., & Lindblom-Ylänne, S. (2016). University students' 
self- and co-regulation of learning and processes of understanding: A 
person-oriented approach. Learning and Individual Differences, 47, 
281-288. https://doi.org/10.1016/j.lindif.2016.01.006  
Samuelstuen, M. S., & Bråten, I. (2007). Examining the validity of self-reports on 
scales measuring students' strategic processing. British Journal of Edu-
cational Psychology, 77(2), 351-378. 
http://dx.doi.org/10.1348/000709906X106147  
Schneider, M., & Preckel, F. (2017). Variables associated with achievement in 
higher education: A systematic review of meta-analyses. Psychological 
Bulletin, 143(6), 565-600. http://dx.doi.org/10.1037/bul0000098 
Schunk, D. H. (1994). Self-regulation of self-efficacy and attributions in aca-
demic settings. In D.H. Schunk & B. J. Zimmerman (Eds.), Self-regula-
tion of learning and performance. Issues and educational applications 
(pp. 75-99). Hillsdale, NJ: Erlbaum. 
Schunk, D. H., & Greene, J. A. (2018). Historical, Contemporary and Future Per-
spectives on Self-Regulated Learning and Performance. In D. A. Schunk 
& J. A. Greene (Eds.), Handbook of Self-Regulation of Learning and 
Performance, 2nd edition, (pp. 1-15). New York: Routledge. 
https://www.taylorfrancis.com/books/9781315697048 
Schunk, D. H., & Pajares, F. (2009). The development of academic self-efficacy. 
In A. Wigfield & J. Eccles (Eds.), Development of achievement motiva-
tion (pp. 15-31). San Diego: Academic Press. 
Schunk, D. H., Pintrich, P. R., & Meece, J. L. (2008). Motivation in education: 
theory, research, and applications (3rd ed.). Upper Saddle River, N.J.: 
Pearson/Merrill Prentice Hall. 
Schunk, D. H., & Zimmerman, B. J. (1994). Self-regulation of learning and per-
formance: Issues and educational applications. Hillsdale, NJ: Erlbaum. 
Schraw, G., Wadkins, T., & Olafson, L. (2007). Doing the things we do: A 
grounded theory of academic procrastination. Journal of Educational 
Psychology, 99(1), 12–25. http://dx.doi.org/10.1037/0022-0663.99.1.12 
Senler, B., & Sungur-Vural, S. (2014). Pre-service science teachers’ use of self-
regulation strategies. Procedia – Social and Behavioral Sciences, 152, 
551-556. https://doi.org/10.1016/j.sbspro.2014.09.242 
Smith, S. M., & Chen, C. (2017). Modified MSLQ: An analysis of academic moti-
vation, self-regulated learning strategies, and scholastic performance in 
information systems courses. Issues in Information Systems, 18(3), 
129–140. 
 72
Sperling, R.A., Howard, B. C., Staley, R., & DuBois, N. (2004). Metacognition 
and self-regulated learning constructs. Educational Research and Eval-
uation, 10(2), 117- 139. https://doi.org/10.1076/edre.10.2.117.27905 
Stefanou, C., Stolk, J. D., Prince, M., Chen, J. C., & Lord, S. M. (2013). Self-regu-
lation and autonomy in problem- and project-based learning environ-
ments. Active Learning in Higher Education, 14(2), 109–122. 
https://doi.org/10.1177/1469787413481132 
Tock, J. L., & Moxley, J.H. (2017). A comprehensive reanalysis of the metacogni-
tive self-regulation scale from the MSLQ. Metacognition and Learning 
12(1), 79-111. https://doi.org/10.1007/s11409-016-9161-y 
Vanthournout, G., Gijbels, D., Coertjens, L., Donche, V., & Van Petegem, P. 
(2012). Students' persistence and academic success in a first-year pro-
fessional bachelor program: The influence of students' learning strate-
gies and academic motivation. Education Research International, Arti-
cle ID 152747, 1-10.  http://dx.doi.org/10.1155/2012/152747 
Venkatesh, V., & Morris, M. G. (2000). Why don’t men ever stop to ask for direc-
tions? Gender, social influence, and their role in technology acceptance 
and usage behavior. MIS Quarterly, 24(1), 115-139. 
https://www.jstor.org/stable/3250981 
Veenman, M.V.J., Van Hout-Wolters, B.H.A.M., & Afflerbach, P. (2006). Meta-
cognition and learning: conceptual and methodological considerations. 
Metacognition Learning 1(1), 3-14. https://doi.org/10.1007/s11409-
006-6893-0 
Vermunt, J. D. H. M. (1998). The regulation of constructive learning processes. 
British Journal of Educational Psychology, 68, 149-171. 
https://doi.org/10.1111/j.2044-8279.1998.tb01281.x 
Vermunt, J., & Minnaert, A. (2003). Dissonance in student learning patterns: 
when to revise theory? Studies in Higher Education, 28(1), 49-61. 
https://doi.org/10.1080/03075070309301  
Vermunt, J. D. H. M., & Van Rijswijk, F. A. W. M. (1988). Analysis and develop-
ment of students’ skills in self-regulated learning. Higher Education, 17, 
647-682. https://doi.org/10.1007/BF00143780 
Vermunt, J.D., & Verloop, N. (1999). Congruence and friction between learning 
and teaching. Learning and Instruction 9(3), 257–280. 
https://doi.org/10.1016/S0959-4752(98)00028-0 
Virtanen, P. & Nevgi, A. (Unpublished manuscript). Longitudinal study of educa-
tion science students’ development in self-regulated learning. 
Vrieling, E., Bastiaens, T., & Stijnen, S. (2012). Effects of increased self-regulated 
learning opportunities on student teachers’ motivation and use of meta-
cognitive skills. Australian Journal of Teacher Education, 37(8), 102-
117. https://doi.org/10.1016/j.ijer.2012.03.014 
 73 
Vrugt, A., & Oort, F. (2008). Metacognition, achievement goals, study strategies 
and academic achievement: pathways to achievement. Metacognition 
Learning, 30, 123-146. https://doi.org/10.1007/s11409-008-9022-4 
Watkins, C., Carnell, E., & Lodge, C. (2007). Effective learning in classrooms. 
London: Sage. 
Winne, P. H. (1995). Inherent details in self-regulated learning. Educational 
Psychologist, 30, 173-188. 
https://doi.org/10.1207/s15326985ep3004_2 
Winne, P. H. (2005). A perspective on state-of-the-art research on self-regulated 
learning. Instructional Science 33(5), 559-565. www.jstor.org/sta-
ble/41953695 
Winne, P. H. (2010). Improving measurements of self-regulated learning, Edu-
cational Psychologist 45(4), 267-276. 
https://doi.org/10.1080/00461520.2010.517150 
Winne, P. H. (2011). A cognitive and metacognitive analysis of self-regulated 
learning. In B. J. Zimmerman & D. H. Schunk (Eds.), Handbook of Self-
Regulation of Learning and Performance (pp. 15-32). New York, NY: 
Routledge. 
Winne, P. H., and Hadwin, A. F. (1998). Studying as self-regulated engagement 
in learning. In D. Hacker, J. Dunlosky, and A. Graesser (Eds.), Metacog-
nition in Educational Theory and Practice (pp. 277-304). Hillsdale, NJ: 
Erlbaum. 
Winne, P. H., & Hadwin, A. F. (2013). nStudy: tracing and supporting self-regu-
lated learning in the internet. In R. Azevedo & V. Aleven (Eds.), Interna-
tional Handbook of Metacognition and Learning Technologies (pp. 
293–308). New York, NY: Springer. 
Winne, P. H., Hadwin, A. F., & Gress, C. (2010). The learning kit project: soft-
ware tools for supporting and researching regulation of collaborative 
learning. Computers in Human Behavior 26(5), 787–793. 
https://doi.org/10.1016/j.chb.2007.09.009 
Winne, P. H., & Jamieson-Noel, D. L. (2002). Exploring students’ calibration of 
self-reports about study tactics and achievement. Contemporary Educa-
tional Psychology 28(4), 259–276. https://doi.org/10.1016/S0361-
476X(02)00006-1 
Winne, P. H., & Perry, N. E. (2000). Measuring self-regulated learning. In M. 
Boekaerts, P. R. Pintrich, & M. Zeidner (Eds.), Handbook of self-regula-
tion (pp. 531–566). San Diego, CA: Academic Press. 
Winne, P. H., Zhou, M., & Egan, R. (2011). Designing assessments of selfregu-
lated learning. In G. Schraw and D. H. Robinson (Eds.), Assessment of 
Higher-order Thinking Skills (pp. 89-118). Charlotte, NC: Information 
Age Publishing.  
 74
Wolters, C. A. (2003). Understanding procrastination from a self-regulated 
learning perspective. Journal of Educational Psychology, 95(1), 179-187. 
http://dx.doi.org/10.1037/0022-0663.95.1.179 
Wolters, C. A., & Benzon, M. B. (2013). Assessing and predicting college stu-
dents’ use of strategies for the self-regulation of motivation. The Journal 
of Experimental Education, 81, 199–221. 
https://doi.org/10.1080/00220973.2012.699901 
Wolters, C. A., & Hussain, M. (2015). Investigating grit and its relations with col-
lege students’ self-regulated learning and academic achievement. Meta-
cognition Learning, 10(3), 293-311. https://doi.org/10.1007/s11409-
014-9128-9 
Wolters, C. A., & Pintrich, P. R. (1998). Contextual differences in student motiva-
tion and self-regulated learning in mathematics, English and social stud-
ies classrooms. Instructional Science 26, 27-47. 
https://doi.org/10.1023/A:1003035929216 
Ylijoki, OH. (2000). Disciplinary cultures and the moral order of studying: A 
case-study of four Finnish university departments. Higher Education, 
39(3), 339–362. https://doi.org/10.1023/A:1003920230873 
Zeegers, P. (2004). Student learning in higher education: a path analysis of aca-
demic achievement in science. Higher Education Research & Develop-
ment, 23(1), 35–56. https://doi.org/10.1080/0729436032000168487 
Zimmerman, B. J. (1986). Becoming a self-regulated learner: which are the key 
subprocesses? Contemporary Educational Psychology, 11(4), 307–313. 
https://doi.org/10.1016/0361-476X(86)90027-5 
Zimmerman, B. J. (1989). A social cognitive view of self-regulated learning. 
Journal of Educational Psychology, 81(3), 329-339. 
http://dx.doi.org/10.1037/0022-0663.81.3.329 
Zimmerman, B. J. (1998a). Academic studying and the development of personal 
skill: A self-regulatory respective. Educational Psychologist, 33, 73-86. 
https://doi.org/10.1080/00461520.1998.9653292 
Zimmerman, B. J. (1998b). Developing self-fulfilling cycles of academic regula-
tion: An analysis of exemplary instructional models. In D. H. Schunk & 
B. J. Zimmerman (Eds.), Self-regulated learning: From teaching to self-
regulative practice (pp. 1-19). New York: Guilford.  
Zimmerman, B. J. (2000a). Attaining self-regulation. A social cognitive perspec-
tive. In M. Boekarts, P.R. Pintrich, & M. Zeidner (Eds.), Handbook of 
self-regulation (pp. 13-39). San Diego, CA: Academic Press. 
Zimmerman, B. J. (2000b). Self-efficacy: an essential motive to learn. Contem-
porary Educational Psychology, 25(1), 82–91. 
https://doi.org/10.1006/ceps.1999.1016 
 
 
 75 
Appendices 
Appendix 1. The sum-scales of Professional Competencies Instrument, their Cronbach’s alphas and 
item loadings. Modified from Niemi (2012).  
Professional  
competen-
cies sum-
scales  
α Items for sum-scales  
Factor 
loadings 
Designing in-
struction 
 
.76 
How well TE programme has prepared you for:  
… designing instruction? 
… independent management of teacher’s tasks? 
… self-evaluating of own teaching? 
… using teaching methods? 
… mastering academic contents of curriculum? 
… evaluating students’ learning capacity? 
 
.67 
.53 
.51 
.50 
.50 
.34 
Coopera-
tion–teach-
ers  
working with 
others 
.81 
… management of tasks outside a classroom (keep an eye on students  
    during recess, school festivals, trips, morning assemblies etc.)? 
… for working in a school community (teaching staff and other school  
        personnel)? 
… administrative tasks (information letters, reports, student transfers to  
        other groups or schools, work diaries)? 
… cooperation with parents? 
… working with a student welfare group? 
… acting in conflict situations (e.g. mobbing)? 
… management of classroom interaction? 
… evaluating and grading of students? 
 
.72 
 
.63 
 
.57 
.52 
.50 
.48 
.43 
.37 
Ethical com-
mitments in 
teaching pro-
fession 
.86 
… the education of a student’s whole personality? 
… development of own educational philosophy? 
… becoming aware of ethical basis of teaching profession? 
… life-long professional growth? 
… commitment to teaching profession? 
… supporting a learner’s individual growth? 
… confronting changing circumstances of a school? 
.61 
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.57 
.51 
.50 
.49 
.44 
Diversity of 
pupils and 
preparing 
them for the 
future 
.86 
… intercultural education? 
… confronting multiculturalism? 
… readiness for media education? 
… differentiating of teaching? 
… promoting equity of sexes? 
… preparing students for a future society? 
… providing readiness for students for daily life? 
… developing applications of modern information technology? 
.74 
.67 
.58 
.53 
.53 
.45 
.42 
.34 
Teachers’ 
own profes-
sional learn-
ing 
.85 
… cooperative action research? 
… post graduate studies in education? 
… researching of own work? 
… critical assessment of teacher education? 
… working as a change agent in a society? 
… critical reflection of own work? 
… self-regulated learning? 
… cooperation with representatives of work life? 
… developing of school curriculum? 
.59 
.58 
.56 
.52 
.52 
.44 
.40 
.35 
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